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the  latter  may  be  built  in  a  small  shop  capable  of  turning  out 
one  or  two  locomotives  a  year  or  on  a  larger  scale  with  a 
capacity  of  a  locomotive  every  six  or  eight  hours. 

For  the  purposes  of  this  discussion  a  middle  ground  will 
be  chosen.     Owing  to  the  rapid  development  of  agricultural 
resources  a  large  proportion   of  the   factories  of  the    United 
States  are  engaged  in  building  farm  and  plantation  machinery. 
Such  machinery  being  usually   develope<l   and   improved    from 
a  careful  study  of  needs,  conditions  and  adaptability  rather  than 
by  abstract  mechanical  inventiveness  gives  to  their  production  a 
unifjMPftiHy  in  methods  of  production,  a  continuity  of  manu- 
facture, aftd  the  possibility  of  forecasting  the  future  in  reference 
j^'  to  di^positibn  of  products,  thereby  permitting  a  most  economi- 
y^   cal  organi^l^on  and  equipment  of  the  manufacturing  establish- 
\*i^fl>ents  tyX^'be  found  in  cases  where  exploitation  or  peculiar 
/^d^itJotYs-pf-sAcial  or  commercial  development  are  required  to 
Mftstfi;e  dis|(;>6^A:/o{  product. 
\   •^•urther  tHiri  this,  in  agricultural  machines  such  a  com- 
plexity^ of  mat^<l^ls,  skill  and  method   are  required  that   the 
wi(i^^  rsmg^of  departmental  segregation  may  be  advantage- 
ousiy^Mffected  in  the  factory  intended  for  their  manufacture. 
We  will  assume  that  we  are  to  discuss  the  matter  of  factory 
organization  as  applied  to  an  establishment  having  an  establish- 
ed market  and  extensive  line  of  standard  machinery,  which  is 
subjected  only  to  such  changes  from  year  to  year  as  may  be 
found  necessary  to  keep  abreast  of  pul)lic  demands,  with  such 
additional   elements   added   from   year   to   vear  as   mechanical 
ingenuity  may  suggest  or  as  may  be  forced  upon  it  in  order  to 
meet  competition  or  to  enter  new  fields. 

In  all  cases  the  active  force  is  the  capital  which  is  invesictl 
in  the  enterprise.  This  capital  keeps  in  touch  with  the  oriiaii- 
ization  through  its  owner,  or  its  board  of  directors. 

It  must  be  borne  in  mind  that  the  sole  reason  for  operatiiii; 
the  factory  and  improving  its  organization  is  to  insure  a  profit 
which  will  accrue  to  the  benefit  of  those  who  permit  the  use  oi 
their  capital  and  suffer  the  risk  of  an  investment. 

Having  in  view  this  principle  it  may  be  noted  further  tliat 
many  elements  which  apparently  do  not  lead  to  this  end,  when 
fully  analyzed  arc  found  to  have  positive  values,  addinj^^  much 
to  the  future  productiveness  or  stability  of  the  institution.  (  )f 
such  elements  might  be  mentioned  improvement  of  sanitary 
conditions,  shortening  of  daily  working  period,  entertainnieiit 
and  recreational  arrangements,  establishment  of  special  schools 
for  workmen  and  their  children,  and  various  other  apparently 
philanthropic  movements  all  of  which  are  promoted  to  increase 
either  immediately  or  in  the  future  the  profits  of  the  business. 
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For  purposes  of  illustration  we  will  consider  a  manufactur- 
ing establishment  of  some  magnitude  large  enough  to  profitably 
employ  a  full  quota  of  officers,  and  with  a  product  of  such  quan- 
tity and  such  diversity  as  to  require  a  reasonably  large  number 
of  shops  and  departments. 

In  smaller  organization  each  man  in  the  management  might 
be  required  to  perform  the  duties  of  several  of  the  separate 
officers.  It  is  noticeable,  however,  that  the  officers  duties  are 
quite  as  distinct  whether  the  official  functions  are  performed 
by  one  man,  as  they  frequently  are,  in  a  small  establishment,  or 
by  many,  in  establishments  of  considerable  magnitude. 

The  following  outline  of  the  arrangement  of  departments  is 
recommended  as  being  both  economic  and  forceful: 

p  L  A  T  B    I  . 

Graphical  Illustration  of  tlie  Relations  of 
Factory  Officials  and  Departae nts . 
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The  duty  of  the  general  manager  is  to  interpret  the  wishes 
of  the  owner  or  board  of  directors  into  working  form ;  that  is, 
to  issue  such  orders  to  the  heads  of  various  departments  as  will 
cause  the  operation  of  the  factory  to  be  conducted  upon  the  plan 
which  is  desired  or  w-hich  he  may  devise  himself,  being  usually 
a  man  of  broad  experience  and  of  good  judgment  it  is  usually 
delegated  him  to  develop  such  plans. 

Two  chief  assistants  of  ability  in  their  line  are  his  coun- 
cilors and  receive  from  him  such  general  orders  as  his  policy 
may  direct,  they  in  turn  reduce  and  subdivide  such  orders  into 
suitable  form  and  transmit  them  to  their  subordinates. 

An  intermediate  department  the  ** Accounting  and  Statis- 
tical" receives  and  transmits  information  for  both  Supt.  and 
sales  Dept.  and  al«o  furnishes  such  information  to  the  general 
manager  as  may  be  needed  by  him.  The  purchasing  depart- 
ment should  be  made  supplemental  to  the  general  manager  only 
and  to  it  such  statistical  data  is  transmitted  as  mav  be  needed 
to  secure  without  failure  a  proper  stock  of  raw  material  and 
such  goods  from  other  manufacturers  as  may  be  needed  to 
complete  shipments. 

The  superintendent  is  the  directing  force  of  the  factory 
through  the  foremen  by  means  of  his  orders  for  goods  to  he 
manufactured  justifying  data  having  been  furnished  by  the 
statistical  branch  of  the  office. 

The  inspection  department  has  no  authority  to  direct 
operations  but  *'inspect  and  report"  to  the  superintendent  qual- 
ity of  purchased  and  manufactured  goods  and  on  perfection  of 
the  detail  w^ork  in  the  general  departments. 

The  master  mechanic  is  the  chief  lieutenant  of  the  superin- 
tendent ;  under  him  is  placed  the  designing  of  all  tools  and 
special  machines  needed  in  the  several  manufacturing  depart- 
ments, the  designing,  pattern-making,  power  and  machinery 
equipment,  full  protection,  and  the  design  and  development  of 
trial  machines,  which  after  being  perfected  are  turned  over  to 
the  factory  for  duplicate  production. 

The  economic  results  of  doing  each  class  of  work  in  a  shop 
especially  arranged  for  it,  and  the  advantages  gained  by  group- 
ing workmen  of  the  same  or  similar  trades  and  grade  together, 
under  a  foreman  who  is  a  thorough  master  of  the  trade,  leads 
to  the  development  of  departments  in  which  both  equipment 
and  organization  may  be  used  in  its  most  productive  and  there- 
fore most  profitable  capacity. 

The  manufacturing  departments  consist  essentially  of  the 
following: 

Foundry.  Forging,  Machining,  Woodworking,  Finishing. 
Galvanizing,  Turning  and  Enamelling  and  Assembling. 
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A  factory  statistical  department  which  is  up-to-date  will 
readily  tabulate  on  a  single  sheet  of  record  paper  each  of  the 
schedules  relating  to  tools,  process,  drawings,  inspection,  piece- 
work, price,  cost  and  routing  and  sample  factory  orders,  when 
such  schedules  are  made  in  duplicate  on  sheets  of  uniform  size, 
one  complete  set  should  be  bound  together  for  reference  and  the 
other  copies  should  be  distributed  to  the  other  binders  of  simi- 
lar kind,  that  each  clerk  may  be  supplied  with  a  binder  con- 
taining all  schedules  which  relate  to  his  particular  work  in  the 
organization. 

When  the  above  preliminary  work  is  carried  out,  the  shop 
organization,  management  and  equipment  are  ready  to  begin 
the  work  of  manufacture. 

Orders  may  be  issued  on  the  various  departments  for 
the  single  or  combined  elements  of  the  machine  to  !)e  manu- 
factured in  such  quantities  as  may  be  desired. 

The  main  feature  to  be  observed  is  that  no  matter  how 
manv  articles  are  to  be  manufactured  or  of  how  manv  intri- 
cate  detail  parts  each  article  is  composed,  or  how  many  detail 
operations  each  detail  part  must  go  through  before  it  is  ready 
for  its  proper  function  in  the  assembled  machine,  the  entire 
work  must  be  scheduled  and  classified  so  that  each  element 
or  detail  part  will  undergo  its  proper  transformation  without 
delay  and  appear  in  proper  quantities  at  desire<l  intervals  and 
at  a  cost  not  exceeding  the  estimate. 

The  accounting,  statistical  and  designing  departments  must 
work  together  on  a  well  devised  plan,  to  bring  about  the  desired 
result.  Data  must  be  furnished  to  the  various  heads  of  de- 
partments through  proper  channels  to  enable  the  perfected 
article  to  be  manufactured  of  the  desired  quality,  in  the  desired 
quantity,  and  for  delivery  at  the  proper  time. 

Methods  of  factory  accounting  are  of  many  kinds,  card 
record  system,  loose  leaf  record  system  and  a  large  number  of 
modern  counting-house  conveniences  that  help  to  simplify  and 
enhance  the  value  of  factory  accounts,  but  each  organization 
will  probably  need  a  system  different  in  great  or  less  degree 
from  that  of  any  other.  It  behooves  the  organizer  therefore 
to  be  widely  informed  in  such  matters  and  wholly  unprejudiced 
in  their  application. 

Other  questions  of  organization  can  only  be  hinted  at  in 
this  paper.  The  handling  of  labor  questions  in  times  when 
strikes  and  similar  labor  disorders  threaten,  can  only  !)e  well 
done  when  wiselv  done. 

The  organizer  of  a  large  industry  may  lay  his  only  hope 
of  avoiding  or  settling  labor  difficulties  in  his  ability  to  be  ab- 
solutely   fair  and  absolutely  square  both  to  owner  and  operator. 
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A  reputation  for  this  quality  won  in  times  of  labor  peace  may- 
prove  the  best  equipment  in  rimes  of  labor  war.  A  clear  and  dis- 
tinct separation  and  definition  of  the  duties  of  the  various  lieu- 
tenants, such  as  heads  of  departments,  assistants,  clerks,  etc.,  will 
prove  helpful  in  preventing  personal  and  petty  quarrels,  insigni- 
ficant at  times,  but  always  hurtful  to  the  organization. 

An  efficient  and  able  purchasing  department  is  most  de- 
sirable, as  the  purchase  of  supplies  in  large  quantities  on  the 
constantly  varying  market  is  speculative  to  some  degree  and 
should  be  entrusted  only  to  able  men.  The  ability  to  purchase 
supplies  at  the  right  time,  and  in  the  right  quantity,  adds  a 
large  element  of  profit  to  the  work  of  the  organization. 

The  preservation  of  the  plant  and  equipment  against  de- 
struction by  fire,  the  protection  of  operatives  by  proper  safe- 
guard'?, are  also  important  factors  of  successful  management. 

The  ability  to  observe  and  grasp  the  detail  of  a  large  manu- 
facturng  establishment,  to  plan  and  execute  a  systematic 
method  of  operation,  to  select  men  who  can  and  will  be  faithful 
and  forceful,  and  to  delegate  to  properly  selected  men  such 
details  of  management  and  operation  which  would  otherwise 
overwhelm  him,  able  as  he  may  be,  marks  the  manufacturing 
enpneer,  the  captain  of  industry,  on  whose  shoulders  falls  the 
task  of  organization  and  operation  of  a  manufacturing  estab- 
lishment. 


A  METHOD  OF  DESIGNING  TRANSFORMERS 

By  FRED  A.  FISH,  Ames.  Iowa 

Probably  the  alternating  current  transformer  is  the  sim- 
plest of  all  electrical  machines  to  design ;  but.  even  so,  the  num- 
ber of  trial  designs  and  tentative  assumptions  that  must  be 
made  before  a  satisfactory  result  is  obtained  makes  the  process 
more  or  less  tedious.  The  method  which  is  presented  here  is 
intended  to  make  this  "cut  and  try''  process  more  certain  in  lis 
results  and  thus  to  reduce  the  amount  of  it.  It  is  not  to  ])e 
understood  that  no  assumptions  are  to  be  made,  or  that  the 
method  is  based  only  upon  theoretical  considerations :  on  the 
other  hand,  the  number  of  assumptions  made  are  no  less  than 
usual  and,  in  fact  the  success  of  the  method  depends  largely 
upon  the  knowledge  and  experience  of  the  designer  as  to  the 
proportions,  flux  densities,  etc.,  w^hich  have  been  found  to  be 
most  successful  in  actual  practice.  It  is  in  the  manner  of  applying 
this  data  to  the  design  and  calculation  of  transformers,  that  the 
method  differs  from  the  usual  procedure.     It  is  applied  herein 
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FIG,1    CORE  TYPE 


Fiaa  CORE  TYPE 


Y«8T0  2:   X=IT0  5        Y-BTOZ*.  X  =  1T05 

to  the  two  most  common  forms,  the  core  type  and  the  shell 
tjrpe.  Figures  I,  2,  3  and  4  illustrate  these  shapes  and  in 
connections  with  the  figures  are  given  the  various  dimensions 
in  terms  6{  the  width  (d)  of  the  core.  The  ratios  of  these 
dimensions  to  d  are  in  terms  of  arbkary  constants  and  the 
values  given  represent  the  limits  found  in  average  practice. 

The  values  of  Ki,  Ki  and  Ki  given  later  depend,  of  course, 
not  only  upon  x,  y  and  v,  but  also  npon  the  shape  of  the 
stampings  and  upon  the  form  given  to  the  cross-section  of  the 
core.  The  values  given  below  apply  only  to  the  shapes  and 
forms  shown  by  the  figures  and  also  include  the  assumption  that 
but  90%  of  the  total  space  occupied  by  the  stampings  is  iron. 
TRANSFORMER  DESIGN. 

For  generalization,  it  may  be  observed  that  the  volume  of 
iron  is  a  function  of  d',  and  may  be  put 

V=Kid»  (I) 

where  Ki=j  .45  (jx  +  3y  +  5.25)  for  core  type,  Fig.  i. 
=1 .8  (x  +  y  +  2)  for  core  type,  Fig.  2. 
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where  K3=  .85  v  "^  3.5  for  secondary  turn,  core  type,  Fig.  i 
=2.4y  •+■3.2  for  primary  turn,  core  type.  Fig-  I 
=1 .62y  ■+■  3.38  for  either  prim,  or  sec.  if 

sandwiched  Fig.  i 

=   .8y  +  4.2    for  secondary  turn,  core  type.  Fig.  2 
=2.y  +  4.2  for  primary  turn,  core  type.  Fig.  2. 

=  1 .4y  "H  4.2  for  either  prim,  or  sec.  if 

sandwiched,  Fig.  2 

=2v  +  3y  +  3  for  either  prim,  or  sec.  shell  type. 

Figs.  3  and  4 

In  proceeding  to  design,  it  is  assume<l  that  the  kilowatt 
capacity,  the  primary  and  secondary  voltages  and  the  frequency 
are  specified.  Further  than  this,  the  regulation  or  the  efficiency, 
or  both  may  be  specified.  Inasmuch  as  the  percentage  reg\ila- 
tion  (ignoring  leakage  drop)  is  the  same  as  the  percentage 
copper  loss  and  the  efficiency  depends  upon  the  amount  of  iron 
loss  as  well  as  copper  loss,  the  basis  of  the  design  will  depend 
upon  whether  good  regulation  or  good  all-day  efficiency  (low 
iron  loss)  is  more  important.  For  lighting  transformers  the 
former  is  generally  specified  and,  while  in  all  cases  the  all-day 
efficiency  is  important,  in  certain  cases  it  becomes  especially 
so  and  the  regulation  may  be  sacrificed  in  some  measure.  In 
general  it  would  seem  to  be  more  rational  to  design  the  trans- 
former for  a  prescribed  regulation  and  if  the  iron  loss  of  the 
resulting  design  is  larger  than  can  be  allowed  and  it  is  not 
found  practicable  to  reduce  it  by  other  means,  to  re-design  with 
a  slightly  increased  allowance  for  regulation.  However,  the 
design  may  be  based  on  a  ])rescribed  amount  of  iron  loss,  the 
procedure  for  which  will  be  described  later. 

The  basis  of  the  present  methcxl  of  design  lies  in  the  con- 
dition that  the  winding  space  or  "window"  of  the  transformer 
must  be  equal  to  the  cross-sectional  area  of  the  copper  plus 
insulation  and  clearance.  The  former  is  equal  to  x  y  d\  as 
will  be  seen  from  the  figures.  A  suitable  value  of  circular 
mills  per  ampere  (g)  being  chosen  (which  may  be  from  1000 
to  20000)  the  area  of  the  secondary  conductor  will  be  equal  to 
g'T':  the  primary  conductor  will  have  an  area  of  g'P; 
and  the  total  copper  area  will  be  (g'T't"  +  g'Tt'),  where 
X.'  and  t"  are  the  number  of  primary  and  secondary  turns 
respectively.  In  shell  transformers,  where  the  coils  are  sand- 
wiched side  by  side,  g'  will  generally  be  the  same  as  g" :  in 
core  type  transformers  where  the  primary  coil  is  usually  wound 
over  the  secondary  and  thus  more  easily  radiates  its  heat,  g" 
may  be  larger  than  g'.  In  either  case,  let  a'  and  a"  be  the  area 
in  circular  mils  of  one  conductor  in  primary  and  secondary  re- 
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spectively;  then  since  t'=Kt",  where  K  is  the  ratio  of  trans- 
formation, we  may  write  the  above  expression  as  t'^  (a"  +  Ka'). 
If  this  expression  is  divided  by  the  space  factor  (s),  (s  is  the 
ratio  of  total  copper  area  (in  square  inches)  to  the  total  winding 
space)  we  have  the  area  of  the  window  and  we  may  write: 

t"(a"  +  KaO  .7854 

X  y  d^= (in  square  inches)  (4) 

s  X  10^ 

In  a  40  K.W.  transformer,  s  will  probably  average  about 
.50  if  round  wire  is  used  and  .60  if  rectangular  wire  is  used, 
allowing  1-4"  between  core  and  coils  and  1-4"  between  pri- 
mary and  secondary  coils,  besides  the  double  or  triple  cotton 
covering  of  the  wire  and  a  layer  of  insulation  perhaps  20  mils 
thick  between  layers  of  wire.  In  this  connection  it  is  to  be 
noted  that  considerable  space  is  saved  by  the  use  of  rectangular 
wire.  It  should  also  be  noted  that  the  space  factor  will  increase 
for  larger  sizes  of  transformers,  for  larger  values  of  circular 
mils  per  ampere,  and  for  a  decreasing  number  of  subdivisions  of 
the  coils.  For  small  transformers  (say  5  K.W)  it  may  reach 
as  low  a  value  as  .30,  while  for  larger  ones  (say  50  K.W.)  it 
may  be  as  high  as  .65.  The  value  of  the  voltage  will  of  course 
also  affect  the  factor,  higber  voltages  requiring  more  insula- 
tion :  the  above  figures  refer  to  transformers  for  voltages  from 
1000  to  2000  on  the  primary  and  100  and  200  on  the  secondary. 

As  heretofore  stated  the  design  may  be  worked  out  for  a 
specified  regulation  or  for  a  specified  iron  loss.  We 
will  first  take  up  the  former  condition.  It  is  usual 
and  justifiable  in  the  design  of  a  transformer  to  as- 
sume that  the  load  is  to  be  non-inductive  and  that  the  drop  in 
voltage  is  all  represented  by  e=2  R"  I"  (i.  e.  resistance  drop). 
The  effect  of  leakage  is  very  small  on  non-inductive  loads  but 
if  it  is  desired  to  make  some  allowance  for  it,  the  value  of  e  used 
in  designing  may  be  taken  slightly  smaller  than  the  total  drop 
to  be  allowed.  The  expression  2  R"  I"  for  the  drop  is  based 
on  the  assumption  that  g,  the  circular  mills  per  ampere,  is  the 
same  in  primary  as  in  secondary  and  that  the  length  of  primary 
turn  is  the  same  as  of  a  secondary  turn.     Under  such  circum- 

R'  r 

stances,  e= +  R"  I",  and  R'=K2R";  also,  neglecting 

K 

I" 
exciting  current,  1'=—;  therefore  e=R"  I"  +  R"  r=2  R"  I". 

K 

If  the  primary  is  wound  over  the  secondary,  as  usual  in  the 
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core  type,  the  length  of  the  primary  turn  is  greater  than  that 
of  a  secondary  turn  and  also  a  greater  current  density  may  be 
used  in  the  primary ;  in  such  a  case,  the  value  of  e  used  in  the 
design  should  be  made  smaller  than  is  to  be  allowed,  and  when 
the  design  is  completed  the  actual  value  should  be  calculated. 
A  fair  value  to  use  would  probably  be  .8  or  .9  of  the  specified 
value,  the  larger  decimal  being  used  for  larger  transformers, 
since  the  length  of  the  coil  will  increase  as  compared  with  its 
depth  as  the  size  of  the  transformer  increases. 

Assuming  a  temperature  of  about  60*  C  for  convenience, 
the  resistance  of  copper  per  mil-foot  maybe  taken  as  12.     Then 

12  r 

e=2  R"I"=2r'  ,  where  Y  is  in  feet  and  ^  is  in  circular 


a" 


mils.      The    length    of    a    turn    being    expressed    in    inches, 
\\  t" 


i"=> 


12 

2  I"  2  \\  t 

Therefore,  e=    —    r\  t"= 


a"  g" 

2  K3d  t 
But  1"  t=K3d ;  therefore,  e=— 


g" 

g"e 
and  d= (in  inches)  (5) 

2  K3t" 

g"e                I 
d2=( )»  X 


2   K3  t"2 

Substituting  this  value  of  d*  in  equation  (4)  and  solving 
lor  t",  we  obtain. 


.It 


t-     = 


V      (a"  -f  Ka'*).  7854 


The  value  of  t"  being  obtained  and  substituted  in  equation 
(5)  we  find  the  value  of  d. 

At  this  point  in  the  process,  a  trial  sketch  should  be  made 
and  a  calculation  made  to  determine  more  nearly  the  exact 
value  of  s,  and  if  it  is  found  to  be  far  different  from  that 
assumed,  t"  and  d  should  be  recalculated. 

Up  to  this  time,  no  mention  has  been  made  of  the  magnetic 
density  in  the  iron.    It  will  generally  be  found  that  if  the  values 
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K.W.  Capacity 

Regulation. 

Efficiency. 

I 

2.7 

94.5 

2 

2.3 

95 

.75 

5 

2.1 

96. 

■5 

7  1-2 

2.0 

96 

.8 

lO 

1.9 

97 

.0 

15 

1.85 

97 

25 

20 

1.8 

97 

•5 

25 

1-7 

97 

.6 

30 

1.6 

97 

.8 

50 

1-5 

98 

,0 

In  case  it  should  be  desired  to  design  the  transformer  from 
a  prescribed  iron  loss  as  a  basis,  it  will  be  seen  that,  the  density 
being  assumed,  the  volume  of  iron  may  be  found  from  equation 
(9)  and  thence  d  from  equation  (i)  and  t"  from  equation  (7). 
in  this  case  a  calculation  will  have  to  be  made  to  see  if  the  space 
factor  is  satisfactory;  this  may  be  done  conveniently  by  solving 
for  s  in  equation  (4),  and  if  found  too  large  or  too  small,  the 
value  of  one  or  more  of  the  arbitrary  constants  may  be  changed 
and  the  calculations  repeated  until  a  suitable  space  factor  is 
secured.  Following  this,  the  length  of  windings,  resistances, 
regulation  and  efficiency  are  to  be  calculated  as  already 
indicated. 

It  should  be  noted  that  in  either  method  of  design,  the 
calculated  values  of  d  and  t  are  not  likelv  to  come  out  as 
round  or  whole  numbers.  In  such  cases  the  nearest  conven- 
ient  round  or  whole  number  should  be  used  and  in  all  subse- 
quent calculations,  these  actual  values  should  be  used. 

It  may  be  observed  that  no  account  has  been  taken  of  the 
probable  temperature  rise  of  the  transformer.  This  is  because 
of  the  fact,  as  stated  in  the  opening  paragraph,  that  the  calcu- 
lation of  the  dimensions  of  the  transformer  is  based  upon  data 
taken  from  actual  successful  transformers:  and  if  the  designer 
keeps  within  such  limits,  the  rise  of  temperature  is  not  likely 
to  be  excessive.  As  a  check  on  this  point,  however,  it  may  be 
stated  that  if  the  radiating  surface  of  the  core  and  coils  is  not 
less  than  five  (5)  square  inches  per  watt  lost,  the  rise  of  tem- 
perature with  the  case  on  should  not  be  expected  to  exceed 

50^  C. 

.  It  should  not  be  forgotten  that,  from  a  commercial  view- 
point, the  question  of  weight  and  cost  are  of  great  importance. 
It  is  therefore  quite  desirable  that  several  designs  be  calculated, 
using  different  values'  for  the  arbitrary  constants,  and  that  one 
selected  which  meets  the  specifications  with  the  smallest  weight 
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lamp-testing  work  and  a  special  effort  has  been  made  to  pro- 
vide for  tests  of  this  character. 

The  lamp-testing  equipment  consists  of  photometers,  elec- 
trical measuring  instruments,  standard  incandescent  lamps  for 
use  as  working  standards  and  a  storage  battery  for  supplying 
a  constant  electromotive  force. 

The  principle  photometers  are  a  standard  Reichsanstalt 
three-meter  photometer  bench  graduated  to  millimeters  and 
equipped  w-ith  a  Lummer-Brodhun  screen  and  an  appliance  for 
rotating  the  lamp  under  test,  (Figure  i  shows  this  instrument 
without  the  rotating  attachment),  and  a  Matthews  Integrating 
photometer,  Figure  2,  which  is  used  for  mean-spherical-candle- 
power  measurements. 

This  latter  device  consists  esentially  of  a  series  ot  eleven 
pairs  of  mirrors  disposed  at  various  angles  about  the  lamj^, 
which  is  being  tested,  in  such  manner  as  to  throw  upon  the 
photometer  screen  a  quantity  of  light  which  is  proportional  to 
its  mean  spherical  candle  power.  In  order  to  obtain  the  mean 
spherical  candle  power  of  a  lamp  it  is  only  necessary  to  balance 
this  illumination  of  the  screen  by  means  of  light  from  a  source 
of  known  candle  power,  as  in  the  ordinary  methods  of  photo- 
metry. 

Tlie  study  of  mean  spherical  candle  ix)wer  which  are  made 
possible  by  this  apparatus  promise  to  be  of  great  interest  and 
importance  since  it  is  believed  that  in  the  not  far  distant  future 
incandescent  lamps  will  be  rated  on  the  basis  of  mean  spherical 
candle  power  instead  of  mean  horizontal  candle  power  which  is 
customary  at  the  present  time. 

This  apparatus  also  lends  itself  very  readily  to  the  meas- 
urement of  the  mean  horizontal  candle  power  and  the  candle 
power  in  various  directions  above  and  below  the  horizontal. 
Measurements  of  this  character  are  made  by  covering  all  but 
the  horizontal  pairs  of  mirrors  and  by  tipping  the  lamp  into  the 
positions  desired.  In  these  tests  as  well  as  in  mean  spherical 
candle  power  measurements  the  lamp  is  caused  to  rotate  while 
it  is  being  tested.  The  use  of  the  photometer  in  this  way 
enables  the  study  of  the  distribution  of  light  from  an  incan- 
descent lamp  and  a  determination  of  the  various  effects  of 
shades,  reflectors,  etc. 

This  photometer  is  regarded  as  a  very  valuable  part  of  the 
lamp  testing  equipment,  not  only  because  of  its  wide  range  of 
usefulness  but  because  it  makes  possible  for  ordinary  test  pur- 
poses mean-spherical  and  other  measurements  which  would 
be  practically  impossible  wHthout  it.  Ordinary  methods  for 
mean-spherical   measurements   involve  long  and  tedious  lal>or 
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lators  of  1 20  ampere  hour  capacity  mounted  in  glass  jars.  This 
battery  is  usecl  for  the  initial  candle  power  and  wattaj^^c  tests 
referre<l  to  above  and  for  certain  of  the  life  tests  described 
below.     A  general  view  of  the  battery  is  given  in  Figure  3. 

Provision  is  also  made  for  making  life  tests  of  lamps.  For 
this  purpo-e  there  is  provided  a  lamp  rack  fitted  with  suitable 
sockets,  and  rheostats  for  adjusting  the  voltage.  .\n  inte- 
grating wattmeter  is  use<l  for  measuring  the  total  energy  sup- 
plied to  the  lamps  under  test  and  a  recording  voltmeter  for 
indicating  any  possible  variations  which  may  take  place  in  the 
voltage. 

Standards  are  al>o  provided  for  checking  and  calibrating 
ammeters,  voltmeters  and  wattmeters  and  for  the  accurate 
measurement  of  resistances.  The  standardizing  table  and  some 
of  the  standard  measuring  instruments  including  voltmeters, 
milliameter  with  shunts,  standards  of  resistance,  standanl  Clark 
cells  and  a  stanclard  Wheatstone's  bridge  are  shown  in  Figure  4. 

Figure  5  is  a  view  of  the  storage  racks  showing  a  portion 
of  the  lamps  now  on  hand  which  have  been  sent  in  from  various 
parts  of  the  state  and  from  other  states  for  testing. 

At  the  present  time  tests  are  being  made  for  the  people  of 
the  state  at  the  rate  of  Si. 00  per  dozen  or  fraction  of  a  dozen 
for  initial  candle  power  and  wattage  tests  of  incandescent 
lamps.  Other  tests  are  made  at  corresponding  rates.  It  is 
proposed  in  all  of  this  testing  work  to  make  the  charges  as 
reasonable  as  is  consistent  with  its  actual  cost. 


THE  MANUFACTURE  OF  CEMENT  FENCE  POSTS 

By  H.  A.  LA\\\  Lake  City,  lo-wa 

The  great  and  growing  scarcity  of  suitable  timber,  for  the 
purpose  and  the  consequent  high  prices,  for  the  merest  make- 
shifts, have  caused  the  demand  for  a  more  durable  and  lasting 
fence  post  than  the  customary  wood  post.  To  answer  this  de- 
mand, many  brains  of  inventors  have  been  laboring.  Steel 
posts,  iron  posts,  cut  stone  posts,  and  finally  concrete  or  arti- 
ficial stone  posts  have  been  put  out  to  fill  the  long  felt  want. 
Of  all  these,  the  concrete  posts  are  the  best  and  nu>st  pdactical 
for  reasons  of  cost  and  durability  as  well  as  the  fact  that  no 
large  machinery  is  needed  in  their  making.  Concrete  posts 
can  be  made  nearly  everywhere  and  the  materials  of  which 
they  are  composed  are  of  the  cheapest  sorts.  Sand  and  gravel 
are  generally  had  at  a  cost  that  hardly  enters  into  the  cost  of 
production,  while  cement,  labor  and  reinforcement  have  been 
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tamper  will  displace  the  wire,  and  the  concrete  will  not  form 
around  and  unite  with  the  wire,  sinking  into  the  shoulder  of 
the  twist  and  not  allowing  the  wire  to  stretch  as  it  will  when 
wet  enough  to  pour.  All  in  all,  1  believe  that  the  only  success- 
ful way  to  make  a  fence  post  is  to  pour  it. 

The  concrete  for  the  post  should  have  plenty  of  gravel  in 
it,  thus  using  less  cement  and  securing  a  stronger  post.  It  can 
be  made  five  parts  of  gravel  and  sand  to  t)ne  of  cement,  or 
even  six  to  one,  but  it  is  preferable  to  make  it  four  to  one.  The 
dry  materials  should  be  thoroughly  and  carefully  mixed,  and 
then  the  slush  should  be  turned  many  times. 

Before  proceeding  further,  it  may  be  well  to  discai'ss  fasten- 
ers for  the  fence  wires.  Many  inventors  and  exiK*rimenter5, 
with  concrete  posts,  have  lost  sight  of  the  fact  that  the  posts 
are  useless  to  the  farmer  unless  fencing  can  be  readily  and  easily 
fastened  to  it.  All  fasteners  where  the  |xist  is  bound  solidly  to 
the  wires  are  failures,  partially  because  they  are  putting  a 
very  severe  strain  upon  the  posts  and  partially  because  strain- 
ing the  fence  fabric.  Manufacturers  of  woven  fencing,  which 
is  the  principal  fencing  used  today,  always  direct  that  the  staj)le 
in  the  wooden  post  is  not  to  be  struck  the  last  blow,  that  is  that 
the  fencing  is  to  be  left  free  to  expand  and  contract  with  the 
change  in  temperature  without  being  bound  to  the  ])0sts. 
Therefore,  pieces  of  wire  emberlded  in  the  post  to  be  twisted 
about  the  fence  wire,  or  holes  through  the  post  in  which  wires 
are  to  be  run  and  twist  aboiu  the  fence,  or  two  projecting  wires 
to  be  twisted  about  the  fabric  are  not  successful  and  will  not 
secure  the  endorsement  of  the  fence  man.  It  has  been  foimd 
that  two  staples  set  parallel,  and  horizontally,  to  allow  the  fence 
wire  to  pass  between  them,  and  having  a  short  key  wire  between 
them,  leaving  fence,  although  perfectly  fastened  to  the  post, 
free  to  expand  and  contract,  are  the  best  fasteners.  These 
staples  made  of  heavy  wire,  thoroughly  galvanized,  will  la<t  in- 
definitely in  the  opinion  of  wire  experts. 

The  molds  for  the  ])osts  should  be  made  of  w^x^d  with 
metal  ends.  These  molds  should  be  in  five  parts,  that  is.  two 
sides,  bottom  and  two  ends,  and  not  fastened  together.  The 
face  of  the  ]H:)st  should  be  in  the  bottom  of  the  mold  and  the 
places  for  the  fastener?  should  be  sunken  in  the  surface  of  the 
bottom  of  the  mold,  thus  making  all  ])osts  uniform  as  regards 
the  placing  of  the  fasteners.  Iron  molds  are  far  too  heavy  and 
expensive  to  be  practical,  while  wooden  molds  are  light  and 
with  care  will  last  a  long  time,  though  when  they  are  used  up 
they  are  cheaply  re])laced.  It  i^  preferable  to  have  strips  of 
molding  in  the  molds  to  make  the  posts  without  a  sharp  edge, 
which  is  easily  chipped  off.     The  line  post  molds  should  be  at 


S  TA  NDA  RD  SIDE  IVALK  SPEC  I  PICA  T/ONS  '23 

least  large  enough  to  make  a  post  3x3  inches  top,  4x4  inches 
base  ami  six  and  one-half  feet  long.  The  corner  should  be  5x5 
inches  top,  6x6  inches  base  and  eight  feet  long  and  have  lugs 
to  place  the  brace  posts  under.  These  brace  posts  should  be 
4x4  inches  and  eight  feet  long  and  next  to  the  corner  a  heavy 
intermediate  post  is  advisable. 

The  posts  being  molded  and  set  are  ready  for  the  curing, 
which  should  be  done  in  the  manner  of  other  concrete  pro- 
ducts, keeping  them  well  sprinkled.  The  posts  can  be  used 
in  thirty  or  even  twenty  days  after  they  are  made,  but  it  is  ad- 
visable to  keep  them  at  leastsixty  days  previous  to  setting  out. 

The  posts,  being  made  of  true  concrete,  during  exposure 
to  the  weather,  grow  constantly  harder  and  better.  I  have 
observed  posts  that  have  been  allowed  to  freeze  in  a  river  and 
thaw  out  that  apparently  were  as  strong  or  stronger  than  ])c- 
fore.  The  farmers  of  today  are  alive  to  every  meritorious  article, 
they  read  their  farm  journals  carefully,  and  they  are  aware  of 
the  fact  that  there  are  some  posts  better  than  wooden  ones.  They 
have  the  money  to  invest  in  a  post  that  offers  durability  and 
they  are  willing  to  invest  it.  Tlie  field  for  making  the  p<rsts 
is  unilmited  and  the  demands  are  immense.  To  fence  the  I'nited 
States  farm  lands,  properly,  would  re(|uire  the  enormous  num- 
ber of  over  three  and  one-half  billions  of  fence  posts.  The 
pcssibilities  of  the  business  are  simply  enomious.  The  con- 
sumption of  fence  posts  in  this  country  today  touches  so  high 
a  figure  as  to  stagisfer  the  mind.  A  conservative  estimate  sliows 
that  the  number  of  fence  posts  in  use  at  tlie  present  time  in  the 
United  States  i>  3,446,345.528. 

In  the  manufactiire  of  fence  posts,  the  field  is  not  haui- 
pered.  The  person  who  makes  the  best  posts  within  his  circle 
of  business  influence  is  the  person  who  gets  the  enormous  busi- 
ness. 


STANDARD  SIDEWALK  SPECIFICATIONS      \/ 

By  IK  D.  FA  US,   West  Liberty,  Iowa 

The  subject  of  "Standard  Sidewalk  Specifications"  is  a 
very  important  one,  and  one  that  I  do  not  feel  able  tc^  do  justice 
in  presenting  a  paper,  as  I  would  be  a  great  deal  more  at  home 
in  the  actual  work  of  building  the  walk,  than  I  am  in  writing  a 
paper  on  the  subject. 

However,  as  T  can  see  the  great  importance  of  having  som^ 
steps  taken  to  protect  the  sidewalk  industry  against  a  class  of 
people  who  care  nothing  for  their  own  reputation,  nor  for  tlie 
welfare  of  their  customers.  T  have  condescended  to  do  the  besT 
thing  I  can  to  give  a  few  remarks  on  this  subject. 


24  THE  IOWA  EXGINEER 


It  is  a  very  important  thing  to  have  a  Standard  Sidewalk 
Specification,  and  it  should  be  adopted  by  every  City  and  Town 
where  there  are  any  cement  walks  being  built  and  have  some 
City  Official  of  each  Town  to  see  that  they  are  carried  out,  as 
this  would  be  a  great  protection  to  the  public  who  are  paying* 
for  the  walk,  as  well  as  the  builder  who  wants  to  put  down  a 
good  walk,  and  give  his  customers  a  satisfactory  job. 

It  has  been  my  experience,  and  I  think  the  experience  of 
every  sidewalk  builder  who  has  been  in  the  business  for  th  last 
ten  years,  that  it  makes  no  difference  where  he  is  putting  in 
walks,  as  soon  as  you  get  a  town  started  to  building  cement 
walks,  there  are  always  a  class  of  men  who  have  nothing  more 
than  they  can  pack  in  a  telescope  and  go  at  any  time,  who  will 
come  along  and  make  prices  to  put  down  walk  for  less  than 
the  material  will  cost  for  a  substantial  walk,  and  they  get  lois 
of  work,  and  in  order  to  make  wages  must  slight  both  labor  and 
material,  and  consequently  the  job  is  not  satisfactory-,  while  it 
may  look  all  right  at  first,  but  when  it  has  gone  through  a  win- 
ter is  when  it  begins  to  show  how  the  man  could  do  the  work  at 
the  price  he  did. 

Such  work  as  this  is  a  detriment  to  every  man  in  the  side- 
walk business,  as  the  more  poor  walks  there  are  laid  the  less 
confidence  people  have  in  cement  walks,  as  well  as  in  the  people 
who  are  building  them. 

One  instance  I  call  to  mind  at  this  time  illustrates  a  point 
I  want  to  make.  Last  year  a  certain  Company  called  for  bids 
on  a  job  of  cement  walk,  and  did  not  submit  any  specifications 
as  a  basis  on  which  to  bid,  thus  leaving  every  bidder  to  his  own 
judgment  as  to  the  quality  of  the  walk  he  would  put  in.  The 
bids  ranged  from  6c  to  iSc  per  sq.  ft.  The  result  was,  the  Com- 
pany rejected  all  bids.  They  then  submitted  a  set  of  specifi- 
cations as  a  basis  for  bidding,  and  the  contract  was  let  at  \2  i-2c 
per  sq.  ft.  However,  some  of  the  former  bidders  did  not  bid 
when  they  had  to  bid  on  specifications,  and  when  asked  why 
they  did  not  bid,  gave  as  their  reason,  that  there  would  be  an 
inspector  on  the  job  and  no  chance  to  make  anx-thing,  or  to 
come  out  plain,  there  would  be  no  opportunity  to  steal  enough 
to  make  a  profit  at  the  price  they  supposed  they  would  have  to 
do  the  work  for  in  order  to  get  it.  This  is  a  fair  sample  of  the 
sidewalk  contractor's  experience  all  over  the  country,  where  if 
there  was  a  Standard  Sidewalk  Specification,  which  if  adopted 
by  every  town,  and  some  official  to  make  it  his  business  to  see 
that  the  specifications  were  carried  out,  it  would  give  every 
contractor  an  equal  footing,  and  do  away  with  a  great  deal  of 
the  poor  walks,  as  well  as  protect  sidewalk  builders  against  that 
class  of  competition  who  care  only  to  get  the  work  done  and 
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get  their  money,  and  after  getting  it  do  not  care  whether  the 
walk  stands  or  not. 

The  men  who  are  putting  down  first  class  walks  do  not 
fear  competition  if  they  know  their  competitors  are  responsible 
and  have  the  reputation  of  doing  good  work ;  but  when  a  man 
has  to  bid  on  a  job  knowing  there  are  bidders  who  do  not  care 
whether  the  work  stands  or  not,  and  knows  that  in  order  to 
get  the  work  he  will  have  to  bid  so  low  that  in  case  of  the  least 
bad  luck  he  will  lose  money  on  the  job,  he  feels  as  though  he 
would  just  as  soon  not  bid. 

Any  man  who  wants  to  let  the  contract  for  a  building,  first 
gets  out  his  plans  and  specifications,  and'  then  submits  them 
for  bids,  and  upon  awarding  the  contract  to  the  lowest  respon- 
sible bidder  binds  him  under  written  contract  to  faithfullv  fulfill 
the  specifications,  but  with  the  ordinary  man  who  wants  a 
cement  walk  built  will  go  to  the  different  parties  he  knows 
who  are  building  cement  walks  and  ask  them  for  a  bid,  wu  ask 
him  for  his  specifications,  he  will  tell  you  he  wants  a  good  walk 
and  that  you  know  what  it  takes  to  make  it,  and  you  make  him 
a  bid  on  the  basis  of  putting  down  a  good  walk,  perhaps  the 
next  you  hear  of  the  job  someone  who  has  never  laid  a  cement 
walk  before  in  his  life  is  putting  in  the  walk,  and  you  ask  him 
why  he  got  him  to  put  down  the  walk  he  will  tell  you  he  is  doing 
it  for  less  than  the  regular  sidewalk  men  as-ked  for  doing  it, 
and  ask  him  if  the  man  knows  enough  to  build  a  good  walk 
and  whether  he  is  honest  enough  to  build  a  good  walk  or  not, 
he  will  say  "I  do  not  know'';  he  says  he  will  d'o  me  as  good  a 
job  as  anybody.  So  you  see  the  bulk  of  the  walks  built  in  the 
ordinary  town  is  left  entirely  to  the  honesty  of  the  man  who 
builds  them,  and  the  man  who  builds  good  walks  is  left  entirely 
to  the  mercy  of  the  man  who  has  no  reputation  or  never  expects 
to  have. 

You  will  find  dishonest  men  in  all  classes,  and  whv  should 
a  job  of  cement  walk  be  left  entirely  to  the  man's  honesty  any 
more  than  the  job  of  erecting  a  building?  Why  should  not 
sidewalk  builders  be  bound  under  specifications  the  same  as  any 
other  builder?  Honest  men  will  not  object  to  being  bound  un- 
der an  honest  contract,  and  dishonest  men  should  be  compelled 
to  be  bound  under  such  a  contract  or  not  allowed  to  do  the 
work. 

Of  course  some  one  will  say  that  a  man  could  soon  work  up  a 
reputation  so  people  would  know  whether  his  work  was  all 
right  or  not,  this  is  true  where  a  man  is  located  in  a  town  large 
enough  to  furnish  him  all  the  work  he  can  do,  but  when  a  man  is 
in  the  exclusive  cement  business  and  located  in  the  ordinary 
sized  town  there  is  not  work  enough  to  keep  one  ordinary  sized 
gang  busy,  to  say  nothing  of  two  or  three  gangs  that  may  be 
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in  the  same  town.  When  you  consider  that  one  gang  of  five  or 
six  men  will  lay  about  ten  miles  of  4  ft.  walk  in  one  .^^eason  if 
kept  busy  in  one  town,  how  many  towns  are  there  in  Iowa  that 
would  keep  one  gang  busy  all  season?  There  are  comparatively 
few.  So  consequently  the  man  who  is  making  the  exclusive 
cement  business  his  business  must  necessarily  do  work  in 
strange  towns  every  year,  as  the  bulk  of  his  work  is  away  from 
his  home,  unless  he  is  located  in  some  of  the  larger  Cities. 

I  think  all  who  have  had  any  amount  of  experience  in  the 
sidewalk  business  in  the  smaller  towns  will  agree  with  me  that 
there  should  be  some  steps  taken  to  establish  a  I'niform  Side- 
walk Specification. 

Some  will  say  that  it  is  impossible  to  have  a  uniform 
specification,  as  what  will  make  a  good  walk  in  one  place  will 
not  make  a  walk  that  will  stand  on  another.  I  will  a<lmit  that 
sx^me  cement  walks  will  stand  in  some  places  while  the  same 
walk  would  not  stand  in  other  places,  but  a  good  walk  will 
stand  any  place  where  any  walk  will  stand,  and  a  walk  properly 
built  should  give  practically  the  same  results  in  all  localities. 

For  the  last  ten  years  I  have  held  very  close  to  one  speci- 
fication for  sidewalks,  this  one  I  adopted  after  making  several 
experiments  in  the  different  ways  of  laying  walks,  and  adopted 
the  one  that  gave  the  best  results. 

I  have  laid  walks  in  a  great  many  towns  covering  nearly 
all  the  territory  in  northern  Iowa,  as  well  as  some  parts  of  Min- 
nesota and  North  Dakota,  and  find  that  this  same  specification 
gives  satisfactory  results  in  all  localities  where  I  have  worked. 

I  do  not  agree  with  most  specifications  on  trie  (jucstion  of 
fill,  or  foundation.  T  do  not  l)elieve  in  excavating  18  in.  or  2  7t. 
of  good  natural  earth  and  replacing  it  with  cinders,  sand,  brick- 
bats or  crushed  stone  as  required  by  most  specificatii^iis.  as 
this  is  an  unnecessary  expense  and  adds  nothing  to  quality  of 
the  walk.  I  claim  it  is  what  goes  into  the  walk  that  makes  the 
quality  and  not  what  goes  imder  it. 

In  laying  a  walk  I  excavate  to  a  depth  of  ^\s.'  inches  below 
the  sidewalk  grade,  on  this  ])lace  one  inch  of  sand,  then  three 
and  one-half  inches  of  concrete,  composed  of  one  i)art  of  best 
Portland  Cement  to  six  parts  of  clean  sharp  sand  an<l  gravel  of 
proper  proportions,  this  to  be  thoroughly  mixed  dry  then  water 
enough  added  to  allow  moisture  to  raise  to  the  surface  after 
hard  ramming,  then  upon  this  one-half  inch  of  tc^p  coat  or  wear- 
ing surface  composed  of  one  part  best  Portland  Cement  and  two 
parts  clean  sharp  sand,  this  to  be  thoroughly  mixed  dry  then 
add  water  sufficient  to  form  a  mortar:  this  should  be  put  on  as 
soon  as  the  concrete  is  rammed  in  place  before  it  has  time  to 
set  or  become  dry.     The  top  should  be  troweled  to  an  even 
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surface  and  cut  in  squares  of  about  three  feet,  although  larger 
blocks  are  satisfactory  in  many  localities. 

In  a  great  many  places  walks  are  laid  with  satisfactory  re- 
sults with  nothing  whatever  between  the  walk  and  the  natural 
earth ;  in  these  cases  it  is  where  the  soil  is  naturally  sandy,  but 
I  would  advise  the  use  of  one  inch  of  sand  in  all  cases  unless  a 
man  is  thoroughly  acquainted  with  the  soil  and  knows  that  it  is 
not  necessary. 

Every  sidewalk  gang  should  have  at  least  one  man  who 
thoroughly  understands  the  nature  of  cement,  as  sidewalk  work 
is  different  than  anv  other  line  of  concrete  work.  I  have  known 
of  many  places  where  plenty  of  good  material  was  used  and  the 
walk  would  go  to  pieces  in  a  very  short  time  because  of  the  ma- 
terial not  being  properly  handled  . 

A  walk  when  finished  after  it  has  become  too  dry  will  be- 
come brittle  and  easily  crumble<l  and  if  finished  too  wet  the 
cement  will  settle  away  from  the  top  and  leave  the  surface  sandy 
and  it  will  gradually  wear  away  under  the  constant  travel,  where 
in  any  other  class  of  work  it  would  stand  perfectly  satisrac 
tory.  There  is  a  proper  time  to  do  the  finishing  on  a  sidewalk 
to  get  the  best  results,  and  a  man  must  understand  the  nature 
of  cement  to  know  when  this  time  is,  as  there  is  hardly  two  days 
during  the  season  that  cement  will  work  exactly  alike.  Some 
days  it  is  necessary  to  follow  up  and  finish  as  fast  as  the  top 
coat  is  put  on,  while  at  times  when  the  temperature  is  close  to 
freezing  point  I  have  put  down  a  walk  in  .the  afternoon  and  fin- 
ished it  the  next  day,  with  perfectly  satisfactory  results.  If 
you  get  one  batch  drier  than  another  it  must  be  finished  (|uick- 
er,  while  if  you  get  it  too  wet  you  must  wait  until  it  gets  to  the 
proper  stage  for  finishing. 

A  walk  laid  as  per  above  specifications  will  be  satisfactory 
in  anv  localitv  where  I  have  worked,  and  I  have  laid  walks  on 
some  of  the  worst  ground  to  heave  in  Iowa.  I  have  never  had 
any  trouble  with  walks  built  by  these  specifications. 

A  walk  built  in  this  way  will  be  strong  enough  to  take  a 
slab  six  feet  square  and  handle  it  without  breaking,  or  it  c()iild 
be  laid  across  an  opening  with  a  bearing  under  each  end  and 
carry  the  ordinary  travel  of  a  sidewalk  without  breaking,  so  it 
looks  unreasonable  that  the  ground  heaving  and  lifting  a  walk 
up  as  the  ground  raises  under  it  would  break  a  good  walk. 

We  all  know  that  in  coUl  weather  concrete  contracts  while 
ground  in  freezing  expands  an  dthat  is  what  I  claim  is  the  oano< 
ground  in  freezing  expands  and  that  is  what  I  claim  is  the  cause 
torn  of  the  walk  and  expands  while  at  the  same  time  the  walk 
is  contracting  from  the  effect  of  the  cold,  thus  the  one  is  pulling 
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respective  localities  requesting  samples  for  thrs  purpose,  viz.  d 
cormparative  examanation  of  the  various  American  fuel  oils.  No 
reply  could  be  elicited  from  many  of  the  parties  addresse<l, 
which  fact  accounts  for  an  absence  in  this  report  of  data  con- 
cerning Ohio  oik,  and  for  the  small  numl>er  of  samples  from 
some  of  the  other  states.  It  is  hoped,  however,  that  although 
there  is  a  variation  in  the  properties  of  the  oil  from  one  district, 
and  even  at  times  from  one  well,  the  samples  obtained  and 
examined  will  correctly  represent  the  different  fuel  and  crud« 
oils  of  the  various  fields. 

In  the  examination  of  the  oils  the  following  properties  wert: 
determined:  Hash  jxiint,  burning  |X)int,  viscosity,  specific  gravity, 
and*  ca'lorific  value  in  British  Thermal  Units.  The  cost  of  the 
oil  at  the  well  or  on  board  cars  at  shipping  point  was  asked  for 
and  obtained  for  most  of  fhe  samples.  Front  this  data  the  boiler- 
horse-power  hours  which  might  l>e  obtained  per  barrel  of  oil  was 
calculated,  also  the  cost  per  hundred  boiler-horse-power  hours. 
The  data  also  permitted  calculation  of  the  equivalent  evapora- 
tion in  pounds  of  water  from  and  at  212'^  F  per  pound  of  oil,  and 
per  barrel  of  oil,  the  barrel  being  the  standard  U.  S.  barrel  hold- 
ing forty-two  British  Imperial  gallons,  the  equivalent  of  50  1-2 
U.  S.  Standard  gallons. 

The  calorific  value  of  the  oils  is  one  of  the  most  imf)ortant 
characteristics  to  be  determined,  as  on  this  and  the  specific  grav- 
ity depend  the  fuel  value  to  steam  users. 

The  instnmient  used  was  one  devised  by  S.  W.  Parr  of  the 
University  of  Illinois.  Its  marked  features  are  accuracv,  sim- 
pllrity.  ease  and  rapidity  of  manipulation,  and  the  results  ob- 
tained are  absolute,  not  relative. 

In  calculating  the  e(iuivalent  evaporation,  an  efficiency  of 
boiler  and  furnace  had  to  be  assumed  and  was  taken  as  39^',  an 
average  of  thirty-five  tests  on  an  oil  fired  boiler  con<lucted  by  the 
U.  S.  Naval  "Liquid  Fuel"  Board  in  1904.  The  equivalent 
evaporation  in  |X)unds  of  water  from  and  at  2T2'>F  will  equal 
the  B.  T.  U.  |K^r  pound  of  oil  tinx-es  .59.  divided  by  965.7,  the  l5. 
T.  U.  required  to  evaporate  one  pound  of  water  from  and  at  21 2^ 
F. 

The  cost  per  barrel  of  oil  was  given  by  the  parties  fur- 
nishing the  samples,  except  for  the  Santa  Barbara  Co.,  Calif. 
samples,  the  price  of  which  was  taken  as  the  average  price  of 
the  oil  of  that  county  F.  O.  B.  in  1903,  the  latest  figures  obtain- 
able for  California  crude  petroleums. 

It  was  hoped  that  some  relation  mright  be  found  to  exist 

♦In  this  abstract  attention  is  piven  chietiv  to  the  determinations  of  calorific  val- 
ues.—P^d. 
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between  some  easily  dietermined  property  specific  gravity,  or 
flash  and  fire  points,  and  the  B.  T.  U.  per  pound,  but  no  relation 
could  be  discovered  upon  careful  examination  of  the  data  od- 
tained.  It  will  be  seen,  however,  that  as  a  rule  the  petroleums 
having  a  high  specific  gravity  have  a  high  viscosity  at  ordinary 
temperatures  as  compared  with  other  oils  from  the  same  state 
or  field.  In  a  much  more  general  way  this  \vill  also  hold  for 
the  crude  odls  of  the  whole  coun'tr\\ 

It  may  also  be  noted  that  the  calorific  value  of  the  crudes 
from  one  district  varv  but  little,  hardlv  more  than  will  two  sam- 
pies  from-  the  same  field,  furnished  by  different  parties.  It  is 
also  the  case  that  the  reduced  oils,  those  having  some  of  the 
more  volatile  products  removed,  did  not  lose  in  calorific  value, 
but  gained  in  specific  gravity.  With  these,  too,  the  flash  point 
was  raised  to  a  considerably  higher  temperature. 

The  odor  of  the  Texas  and  Louisiana  and  some  of  the  Cal- 
ifornia oils  was  far  from  agreeable.  The  petroleums  from  farth- 
er east  had  odors  much  less  offensive  and  some  of  them  were 
even  pleasant. 

It  would  appear  by  examining  the  table  of  data  that  the 
oil  which  can  be  delivered  at  the  lowest  price  to  a  power  user 
is  the  most  economical  fuel  oil  for  him  to  buy,  as  the  evaporative 
powers  of  the  different  oils  do  not  vary  sufficiently  to  warrant 
much  of  a  difference  in  freight  bills. 

Petroleum  that  is  to  be  consumed  inside  of  buildings  or  in 
steam  vessels  should  not  contain  any  of  the  lighter  products, 
which  are  in  manv  cases  found  even  in  the  heavier  crudes.     It 

w 

should  have  a  fire  test  ranging  from<  220^  to  2700F.  Under 
these  conditions  it  is  safe  to  handle  and  tliere  is  no  loss  from 
evaporation. 
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THE  DERMINATION  OF  FAULTS  IN  A  DIRECT 

CURRENT  ARMATURE 

By  A  DO  LP H  SHASE,  Iowa  State  Coliege 

Airmature  troubles  are  not  infrequently  met  in  an  electric 
lighting  or  power  plant,  but  the  smaller  the  plant  the  fewer  facil- 
ities there  are  usually  for  locating  the  fault  or  faults  wliich  might 
otherwise  mean  the  saving  of  botih  time  and  expense.  It  is  in 
the  interest  of  the  small  plant  that  this  article  is  especially  writ- 
ten, though  the  methods  are  exact  enough  to  be  applicable  in 
any  place  where  the  troubles  enumerated  below  might  exist. 
With  this  end  in  view  but  few  instruments  or  apparatus  have 
been  considered  necessary  and  these  likely  to  be  found  or  easily 
made  up  with  the  supplies  on  hand. 

The  common  faults  that  might  exist  in  an  armature  may  be 
classified  as  follow^s: 

fa)     Short  circuited  coil  in  armature. 

(b)  Commutator  connector  not  making  contact  with  com- 
mutator bar,  though  the  armature  winding  proper  might  not 
be  broken. 

(c)  Broken  circuit  in  armature  winding. 

(dj     Ground  in  armature. 

Any  one  or  more  of  these  faults  existing  might  be  indicat- 
ed by  nijorc  or  less  violent  flashing  at  armature,  excessive  heat- 
ing of  armature,  and  excessive  load  on  belt  if  a  generator,  or  ex- 
cessive power  con:5umption  if  a  motor,  as  explained  with  some 
detail  in  Crocker  and  Wheeler's  **  Practical  Managenrcnt  oi 
Dynamos  and  Motors."  The  following  tests  should  then  be 
applied  after  stc>i)ping  the  machine: 

(a)  Short  Circuited  Coil  in  Armature.  This  is  likely  to 
occur  by  a  piece  of  solder  ur  other  metal  getting  between  the 
commutator  bar?,  and  sometimes  the  insulation  between  the 
ends  of  these  bars  is  bridged  over  by  a  piece  of  metal,  in  which 
case  the  remedy  could  probably  be  applie<l  on  the  spot.  All 
but  the  twf>  opposite  sets  of  brushes  should  be  lifted  off  the 
coni»:7nUatur  if  a  nuiltipular  macliine,  and  by  way  of  these  two 
remaining  brusht'S,  or  the  existing  brushes  if  a  bipolar,  a  fairly 
strong  continuous  current  of  from  lo  to  loo  amperes  is  sent 
through  the  armature,  depending  on  the  size  of  the  machine 
or  sensitiveness  of  the  indicating  instrument,  wliich  is  a  direct 
current  ammeter  of  the  Weston  type  with  the  shunt  removed. 
The  connections  are  indieate<I  in  Figure  i. 


FA  ULTS  IN  A  DIRECT  CURRENT  ARMATURE 


35 


Dfr 


Ba//<IS^ 


To    Power 
Mains  . 


Here  O  is  the  indicatiiifi^  instrument  without  the  shunt,  R 
is  some  variable  resistance  in  scrie«  \yiih.  it  (such  as  a  lamp 
bank)  and  A  is  an  amn>etcr  of  any  form.  The  ballast  resistance 
cani  well  consist  of  a  wooden  trough  containing  salt  water,  C  and 
D  being  carbon  or  nTCtal  electrodes.  If  access  to  a  storage 
battery  can  be  obtained  this  resistance  can  be  dispensed  with  and 
the  strength  of  current  varied  by  cutting  a  cell  in  or  out.  Drops 
betwTeen  every  adjacent  pair  of  commutator  bars  are  taken  by 
means  of  G.  as  between  a  and  b,  b  and  c,  c  and  d,  etc.  Tf  the  drops 
arc  all  fairly  unifornii  in  value  no  short  circuit  exisits.  But 
slioukl  one  pair  of  bars  have  no  drop  the  cause  is  a  short  circuit 
at  the  commutator  between  these  pairs.  If  a  deflection  exists 
but  considerablv  less  than  the  normal,  the  cause  is  either  a 
dou'ble  grouml  in  the  particular  coil,  or  a  short  circuit  of  part 
of  the  coil.  In  either  case  the  effect  is  that  of  a  short  circuit 
with  con-sequent  heating  when  the  armature  is  running. 

Tlie  current  in  the  armature  should  be  kept  constant  during 
this  test  and'  those  following.  The  sensitiveness  of  G  may  be 
adjusted  by  inserting  or  taking  out  lamps  at  R,  and  if  necessary 
for  more  positive  imiications,  the  current  may  be  increased.  It 
might  even  be  necessary  to  dispense  with  R  altogether,  but  as 
a  precautionary  measure  it  should  first  be  inserted. 

(b)  Commutator  connector  not  making  contact  with  com- 
nxutator  Bar.  If  two  adjacent  pairs  such  as  ab  aiul  be  hotli 
have  zero  drop,  the  cause  might  be  two  short  circuits,  bul  nu^rc 
probably  a  lack  of  contact  between  the  coil  connector  ami  b. 
This  can  be  proven  by  touching  the  terminals  of  a  batterv  and 
bell  between  b  and  its  connector.  If  no  ring  is  evident  the  latter 
is  the  cause. 

(c)  Broken  Circuit  in  Armature.  If  an  entire  series  of 
pairs  of  bars  are  tested  and  found  to  give  no  deflection,  and 
suddenly  one  particular  pair  gives  a  high  reading,  a  broken 
circuit  in  the  armature  is  the  cause,  the  fault  existing  between 
the  pairs  giving  the  high  reading. 
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(d)  Ground  in  Armature.  A  ''magneto"  or  battery  and 
bell  conivected  between  the  shaft  ami  the  copper  of  the  arma- 
ture will  detect  this,  the  latter  indicating;  a  very  low  resistance 
or  short  cicuit  to  ground.  If  only  a  single  ground  the  machine 
will  run  satisfactorily  provided  no  other  circuit  connected  to  the 
machine  is  also  grounded.  Yet  even  a  single  ground  should  not 
be  permitted  to  exist.  If  only  a  single  ground  as  indicated  by 
the  running  test,  it  may  be  localizetl  by  connecting  up  a  circuit 
as  shown  by  Figure  2,  a  fairly  strong  current  being  permitted  to 
flow  through  the  ground.  Only  one  brush  is  left  on  the  com- 
nuitator.  If  one  termrinal  of  G  is  connected  to  the  shaft  and  the 
other   passed   from   one   commutator  bar  to   the   next   with 
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corresponding   deflections    noted,    a    series    of    diminishing 

or  increasing  deflections  will  result  depending  on  whether  pro- 
cess is  being  made  towards  or  away  from  the  ground.  If  the 
terminal  of  G  be  passed  around  the  commutator  in  the  direc- 
tion of  diminishing  deflections  a  point  will  be  reached  where  a 
minimum  deflection  exists,  after  whicn  tiey  increase  again. 
The  ground  lies  at  the  point  where  this  change  takes  place.  To 
exactly  locate  it  between  a  pair  of  commutator  bars,  the  arma- 
ture must  be  rotated  until  the  readings  of  the  one  set  of  de- 
flections decrease  with  the  same  increment  that  the  readings 
increase  with  on  the  other.  This  is  done  by  slightly  turning 
the  armature  one  way  or  the  other  until  the  desired  result  is 
obtained.  In  Figure  2,  the  terminal  of  G  is  passed  from  a  to  b 
to  c,  etc.,  and  beyond  the  bar  c  the  deflections  decidedly  increase 
while  in  going  toward  b  they  diminisli.  The  armature  should 
be  rotated  until  the  decrease  in  deflections  of  G  towards  b  just 
equals  the  increase  away  from  C.  If  the  ground  lies  exactly 
in  the  coil  between  b  an<l  c,  the  deflections  at  b  and  c  are  each 
less  than  the  amount  of  increase  or  decrease  on  either  side  of 
these  bars.     In  fact  the  two  deflections  added  together  should 
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just  about  equal  the  amount  of  increase  or  decrease  as  the 
contact  passes  around  from  one  bar  to  the  next. 

If  the  gfounri  is  a  siiort  circuit  the  relative  distance  away 
from  one  of  the  bars  nxay  even  be  estimate^  as  follows:  If 
the  deflection,  widi  the  terminal  of  the  indicator  at  b  is  B  and 
when  at  c  it  is  C  then  B  divided  by  B  plus  C  represents  the 
ratio  of  the  portion  of  the  coil  between  b  and  the  ground,  to 
the  whole  length  of  the  coil  between  b  and  c. 

To  measure  the  extent  of  a  slight  ground  on  a  machine  a 
high  resistance  \x>ltmeter  may  be  placed  in  scries  with  the 
ground  as  shown  in  diagranii  by  Figure  3.  and  the  terminals 
connected  to  a  source  of  pressure. 

■   > 
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The  resistance  to  ground  is  given  bv  the  formula 

e 
where  R  is  the  required  resistance 

r  is  the  resistance  of  the  voltmeter. 

B  is  the  pressure. 

e  is  the  deflection  when  the  voltmeter  is  in  series  with 
ground. 

*The  Relations  of  Railroads,  as  Common  Car" 
riers,  to  the  State  and  Federal  Qovernments 

By  HON.  /.  C  DA  VIS,  Des  Moines 
In  presenting  this  paper  I  want  to  disclaim  any  intention  on 
my  part  of  advocating  any  personal  opinion  or  theory  in  con- 
nection with  this  important  question,  n^-  desire  l)ein^  not  to 
suggest  ne^v  methods  or  theories,  or  to  criticise  the  existinj^;  sis 
nation,  but  to  give  with  some  degree  of  accuracy  the  present 
relations,  from  a  legal  standpoint,  of  the  State  and  Federal  Gov- 
ernments to  tlie  great  corporations  engaged,  as  conniioii  caT> 
riers,  in  transporting  the  freig^it  and  passenger  commerce  of  the 
land. 

This  question,  to  be  intelligently  consideri^l.  must  have 
some  relation  to  the  wxjnderful  growth  and  <lcvclopment  of  the 
transportation  system  in  the  United  States.     The  history  of  the 
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physical  developmient  of  railroads,  the  wonderful  perfection  of 
serv^ice,  and  the  magic  expansion  in  lines  of  road  is  as  interest- 
ing to  the  student  of  this  subject,  as  is  the  growth  and  gradual 
settlement  of  the^great  questions  w^ich  arose  between  the  pub- 
lic on  the  one  side — as  represented  in  some  jurisdictions  by  the 
state  government,  and  in  other  jurisdictions  by  the  national  gov- 
ernment,— ^and  the  corporations  which  have  constructed,  ab- 
sorbed, controlled,  and  now  maintain  these  lines  of  road.  A 
brief  outline  of  the  history  of  the  construction  of  railroads  in 
this  country  may  not  be  inappropriate. 

When  wie  consider  that  there  are  men  still  living  \\'!ho  can 
remember  when  there  Avere  no  railroads  in  the  United  States, — 
when  we  recall  that  within  the  memory  of  these  men  there  were 
grave  discussions  in  legislative  assemblies,  and  in  the  public 
press,  as  to  the  relative  merits  in  the  way  of  speed  and  reliabil- 
ity between  h-^rses,  canal  boats,  and  steam  railw^)-^,  the  pres- 
ent perfection  of  railroad  transportation,  is  a  splendid  tribute  to 
the  ingenuity,  courage,  and  enterprise  of  American  genius.  It 
is  no  phrase  of  poetry  or  oratory  to  say  that  railroads  have  anni- 
hilated distance,  overcomie  mountains,  and  made  traveling' 
through  barren  and.  desert  wastes  safe,  convenient,  and  in  a 
measure  luxurious  and  enjoyable.  It  is  also  a  statement  of  fact 
rather  than  a  pleasant  vagary  of  fiction,  when  we  say  that  the 
railroads  of  America  have  been  the  most  |X)tcnt  element  in  the 
general  settlement,  and  prosperity,  of  the  country  at  large. 

The  rapid  growth  of  railroad  construction  :  the  creation  of 
new  and  controlling  metho<ls  of  trans|x>rtation  ;  the  employment 
of  an  army  of  men  in  a  single  line  of  business ;  the  existence  of 
real  and  fancied  grievances,  in  which  it  was  clainied  the  service 
of  these  corporations  was  not  extended  with  fairness  and  im- 
partiality, led  in  that  period  after  railroads  ha<l  passed  the  ex- 
perimental ^tage  to  some  bitter  controversies  and  some  antag- 
onism between  the  general  public  and  the  railroad  interests. 
Happily  at  this  time  tliese  nioote<l  and  strenuous  questions  have 
been  largely  settled,  and  I  believe  that  today  a  candid  and  im- 
partial investigation  will  establish  the  prc^jx^sition  that  the  rail- 
way companies  of  this  country  are  giving  to  the  public  fair,  effi- 
cient, and  adequate  service,  fully  recognizing  that  such  compan- 
ies are  in  the  nature  of  quasi  public  corporations,  performdn^, 
to  a  large  degree,  a  public  service,  and  that  the  public  is  obtaiit- 
ini^-.  in  return  for  the  comi)ensation  which  it  pays  to  these  car- 
riers, value  received. 

Ine  cominercial  interests  of  the  lan<l — and  by  commercial 
interests  is  meant  all  which  produce  property  for  sale  or  ex- 
change, including  the  mines,  the  farms,  the  factories,  as  well 
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Strictly  comimercial  enterprises, — must  be  in  accord  with  the 
transportation  interests.  These  two  great  factors,  the  shipper 
on  the  one  side  and  the  carrier  on  the  other,  are  absohitely  de- 
pendent upon  eadi  other.  When  the  shipper  is  prosperous, 
and  has  an  abundance  of  freight  for  carriage,  the  railroads  share 
in  that  prosperity,  because  of  the  bulk  of  freight  offered  for 
transportation.  If  business  languishes,  and  tlic  shipper  has  but 
little  to  offer  for  carriage,  there  is  a  corresponding  diminution 
in  the  prosperity  of  the  carr\'ing  companies.  This  community 
of  interest  has  come  to  be  largely  recognized  by  the  controlling 
managers  of  the  great  transportation  companies,  as  well  as  the 
commaunities  w'hich  create  or  raise  a  surplus  of  products  to  be 
shipiped  to  distant  markets,  or  \vhich  receive  in  the  course  of 
trade  the  products  of  other  lands,  and  \\4ien  differences  of  opin- 
ion arise,  whether  such  differences  exist  between  the  individual 
shipper  or  flie  community  which  is  served  by  some  particular 
line  of  road,  such  differences  in  the  great  majority  of  cases,  arc 
satisfactorily  adjusted  by  an  amicable  meeting  and  a  frank  intei- 
change  of  views  by  the  interested  parties,  ami,  as  a  better  undei- 
standing  as  to  relative  rights  and  obligations  is  had,  there  is 
less  friction,  and  fewer  resorts  to  courts  and  commissions. 

In  considering  tlie  growth  and  development  of  railroad  in- 
terests, the  time  of  such  growth  is  ordinarily  divided  into  three 
periods. 

From  1830  to  1850.  during  which  time  the  construction  01 
railroads  was  to  some  extent  in  an  experimental  stage,  practical 
railroad  building  in  the  United  States  commencing,  in  a  general 
way,  about  1830.  During  this  first  pericxl  while  railways  were, 
as  a  general  rule,  constructed  by  private  companies,  there  wcru 
some  attempts  on  the  part  of  several  state  governments  to  con- 
struct ami  operate  roads. 

These  attempts  were  not  of  long  duration,  were  not  success- 
ful, and  after  a  little  while  were  abandoned. 

In  the  second  iH*rio(l,  from  1850  to  1870,  during  which  time 
t'he  science  of  railroading  was  rapidly  developed,  the  construc- 
tion, maintenance,  and  operati(.)n  of  railroads  was  largely  turned 
over  to  private  enterprise,  the  various  governments,  state  and 
national,  not  attempting  to  exercise  any  general  or  specific  con- 
trol, the  belief  being  that  competition  between  the  independent 
lines  of  road  would  obtain  for  the  public  all  that  government 
control  or  ownership  can  ever  obtain,  namely,  reasonable  rates 
and  safe  and  convenient  service. 

The  third  period,  from  1870  down  to  the  present  time,  rep- 
resents the  beginning  and  growth  of  government  control.  Dur- 
ing this  period  the  attitude  of  the  state  ami  federal  govern- 
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ments  towards  railroad  interests  was  altered,  in  that  there  was 
evolved  the  theory  of  government  control  in  a  great  multitude 
of  instances,  the  state  governments  exercising  control  over 
those  local  matters  which  come  under  the  general  definition  of 
police  power,  and  also  exercising  control  over  t^e  transportation 
of  freight  and  passengers  when  the  carriage  is  confined  wholly 
to  points  within  the  specific  state  or  territory;  the  federal  gov- 
ernment at  a  little  later  period  assuming  charge  and  contrcJ  of 
those  larger  interests  which  arc  denominate<l  as  interstate,  and 
also  the  commerce  between  the  United  Itatcs  and  foreign  coun- 
tries. 

This  generation  can  scarcely  realize  the  difficulties  which 
the  pioneers  in  railroad  building  were  obliged  to  overcome.  The 
first  schemie,  as  I  understand  it,  in  railroad  building  contem- 
plated- a  level  way,  which  should  be  open  to  the  public  as  an 
ordinary  road,  arwl  over  w^hich  every  vehicle,  w+i ether  drawn 
by  stearru  or  animal  power,  should  have  equal  privileges.  A 
little  further  development  created  rails,  which  were  made  ot 
wood,  but  the  same  general  principles  as  to  equal  rights  upon 
the  road  were  maintained. 

A  reference  to  some  of  the  early  discussions  in  regard  to 
the  practicability  of  railroads,  in  the  light  of  the  present  develop- 
ment of  this  great  business,  may  not  be  uninteresting.  It  is 
reported  that  Robert  Fulton,  of  steamboat  fame,  in  1811  made 
this  prophecy: 

*'The  day  will  come,  gentlemen,  I  may  not  live  to  see  it, 
though  some  of  you  who  are  younger  will  probably,  when  car- 
riages will  be  drawn  over  these  mountains  by  steam  engines,  at 
a  rate  more  rapid  than  that  of  a  stage  on  the  smoothest  turn- 
pike." 

In  181 2  Mr.  Oliver  Evans,  who  was  one  of  the  earliest  ex- 
perimenters in  building  steam  carriages,  said: 

**Some  wise  men  undertook  to  ridicule  my  experiment  of 
propdling  this  great  weight  (which  consiisted  of  a  weight  equal 
to  about  two  hurKlred  barrels  of  flour)  on  land,  because  the  mo- 
tion was  too  slow  to  he  useful.  T  silenced  them  by  answering" 
that  I  would  make  a  carriage  to  be  propelled  by  steam,  for  a 
bet  of  $3000.00  to  nm  upon  a  level  road  against  the  swiftest 
horse  they  would  produce.  I  was  then  as  confident  as  I  am  now 
that  such  velocity  could  be  given  to  carriages." 

In  the  same  coninnmication  Mir.  Evans  maide  this  prophecy: 

''When  we  reflect  upon  the  obstinate  opposition  that  has 
been  made  by  a  great  majority  to  every  step  towards  improve- 
ment :  from  bad  roads  to  turnpikes,  from  turnpikes  to  canals, 
from  canals  to  railways  for  horse  carriages,  it  is  too  much  to 
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expect  the  monstrous  leap  from  bad  roads  to  railways  for  steam 
carria:g^es  at  once.  One  step  in  a  generation  is  all  we  can  hope 
for.  If  the  present  shall  adopt  canals,  the  next  may  try  rail- 
ways with  horses,  and  the  tiliird  generation  use  the  steam  car- 
riages. I  do  verily  believe  that  the  time  will  conne  when  car- 
riages propelled  by  steam  will  be  in  general  use,  as  w^ell  for  the 
transportation  of  passengers  as  goods,  traveling  at  the  rate  of 
fifteen  miles  an  hour,  or  three  hundre<l  miles  per  day." 

And  at  a  later  time,  in  1813,  thds  pioneer  in  the  matter  of 
steam  carriages,  said: 

"The  time  will  come  w^en  people  will  travel  in  stages 
moved  by  steam  engines  from  one  city  to  another,  almost  as  fast 
as  birds  flv,  fifteen  or  twenty  miles  an  hour." 

As  late  as  1836  the  following  account  is  recorde<l  of  the  trial 
of  a  steam  engine  wiith  which  it  was  proposed  to  carry  fifty  pas- 
sengers up  an  inclined  plane  at  Schuylkill : 

**In  1836  my  friend  William  Xorris  invited  mie  to  meet  a 
number  of  gentlemen  to  witness  a  promised  performance  of  one 
of  his  locomotives,  namely  to  take  a  passenger  car  (eight- 
wheeled)  with  fifty  persons  in  it,  up  the  Schuylkill  inclined 
plane  at  the  rate  of  ten  miles  an  hour.  /The  first  morning  this 
experiment  was  to  be  tried  it  was  found  that  some  malicious  or 
humorous  indivi<lual  had  greased  tiie  track,  which  prevented  the 
test  for  that  time  but  shortly  after,  when  the  grease  had  been 
removed,  his  locomotive  actually  perform\e<l  as  he  had  prom- 
ised. ' 

Even  after  steam  carriages  upon  railroads  were  in  service, 
the  roads  were  operated  upon  the  theory  that  any  one  could  use 
the  rails  with  his  own  carriage  for  transportation.  As  was  said 
in  a  History  of  Early  Railroading: 

"After  the  state  of  Pennsvlvania  had  solved  the  first  diffi- 
cuky  by  excluding  horses,  and  providing  locomotives  to  furnish 
motive  power,  all  the  vehicles  or  cars  used  in  moving  freight  or 
passengers  continued  to  be  owned  by  individuals,  firms,  or  pri- 
vate corporations  until  the  commionwealth  dis])osed  of  her  pub- 
lic works,  after  her  railways  had  been  in  operation  under  state 
management  for  nearly  a  quarter  of  a  century." 

An  account  of  a  discussion  between  two  members  of  the 
Pennsylvania  legislature,  in  the  early  days,  is  recorded  as  fol- 
lows: 

**TwK)  gentlemen  were  sitting  oj^posite  me  who  were  nieni- 
bers  of  the  legislature  from-  Chester  County,  one  heinir  a  sena- 
tor. The  car  stopi)ed,  ami  a  man  spoke  to  my  traveling  com- 
panion, saying  that  he  hoped  they  would  oppose  the  bill  to 
authorize  the  canal  commissioners   to  put  locomotives  on  the 
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road  and  control  the  motive  power.  The  senator  said  that  it 
should  never  be  done  with  his  consent.  Thereupon,  as  the  car 
drove  on,  I  proceeded  to  argue  the  matter,  but  with  poor  suc- 
cess: the  reply  being  that  the  people  were  taxed  to  make  the 
railroad,  and  that  the  farmers  along  the  line  should  have  the 
right  to  drive  their  ovnti  horses  and  cars  on  the  railroad  as  they 
did  their  wagons  on  the  Lancaster  turnpike,  to  go  to  market  in 
Philadelphia;  and  that,  if  they  were  not  permitted  to  do  it,  the 
railroad  vNX>uld  be  a  nuisance  to  the  people  of  Lancaster  and 
Chester  Counties." 

When  we  consider  the  perfection  of  railroad  oi>eration  as 
it  is  found  today,  the  wonderful  progress  in  mechanics  which 
has  produced  the  modern  locomotive,  the  system  of  block  sig- 
nals, the  mechanical  appliances,  of  which  there  are  a  multitude 
in  all  yards  and  terminal  points,  the  system  of  electric  commun 
ication  by  telegraph,  and  other  signals,  an  incident  or  two  ii. 
early  railroading  emphasizes  the  development  of  this  industry. 

As  late  as  1837.  there  being  no  telegraph  system,  the  m^eth- 
od  of  determjining  how  trains  should  be  prevented  from  meet- 
ing between  stations  is  described  as  follows: 

**The  poles  were  of  cedar,  quite  like  those  now  in  use,  ami 
had  cleats  fastened  on  them,  forming  a  sort  of  Jacob's  ladder. 
The  telegraphing  was  done  thus:  The  operator  would  go  to 
the  top  of  the  pole  forming  his  station,  and  with  his  spy-glass 
sight  the  next  station  in  the  direction  of  the  approaching  train. 
If  the  train  was  coming,  and  the  signal  showed  a  flag,  it  meant 
all  is  well.  If  a  big  ball  was  shown,  and  no  train  in  sight,  it  sig- 
nified an  accident.  Tliese  signals  were  methodicaHy  ex- 
changed until  an  understanding  was  had  from  one  end  of  the 
road  to  the  other." 

The  manner  of  signalling  from  conductor  to  engin-eer  is 
thus  described: 

"The  manner  of  stopping  trains  then,  in  contrast  to  the 
modern  m/ethod  of  simply  pulling  a  bell  rope,  was  something 
altogether  novel.  The  con(liictor  ascended  a  ladder  to  the  root 
of  a  car,  and  then  ran  forward  to  within  hailing  distance  of  the 
engineer,  to  wJhom  he  imiparted  the  signal  verbally.  There 
was  a  great  deal  of  briskness  required  of  the  conductor  in  the  old 
d'ays,  and  running  along  the  tops  of  cars  o  na  dark  night  was 
not  as  comfort-  xc  a  tasK  as  one  niiei-ht  wish  for.  There  were 
no  bell  ropes,  and  the  steam  whistle  had  not  been  thought  of.** 

An  old  conductor,  in  his  reminiscences  of  early  railroading, 
gives  the  methods  of  signaling  as  follows: 

**The  first  practice  of  railroad  signals  that  I  remember  was 
a  system  of  conveying  a  sign  to  the  engineer  by  a  movement  of 
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the  fingers.  For  instance,  if  I  w'anted  to  stop  at  the  Falls,  I 
heM  up  one  finger ;  Wissahickon,  two  fingers ;  another  station 
three  fingers,  and  so  on." 

The  following  method  of  stopping^^i  train  in  the  very  early 
days  is  interesting: 

"At  one  time  the  chief  reliance  was  upon  the  activity  of  the 
engineman  in  cliecking  the  speed'  of  the  locomotive,  but  this 
was  often  insufficient.  It  is  stated  that  on  the  New  Castle  and 
Frenchtown  Railroad  the  braking  of  the  train  when  near  the 
station — Frenchtown  or  New  Castle — was  done  at  the  signal 
of  the  engineman  by  raising  his  safety  valve.  Then  the  old 
colored  slaves  would  rush  to  the  train,  seize  hold  and  pull  back 
while  the  agent  would  stick  a  piece  of  wxxkI  through  the  w'heel 
spokes." 

A  primitive  locomotive  head  light  is  thus  described: 

"In  making  prospective  arrangements  for  this  unusual  un- 
dertaking (to  run  a  train  at  night)  one  of  the  first  things  that 
occurred  to  him  was  that  the  locomotive  would  have  to  run  by 
niglit  as  well  as  by  day,  and,  in  the  absence  of  a  head  light,  he 
built  on  an  open  platform  car,  stationed  in  front  of  the  locomo- 
tive, a  fire  of  pine  knots,  surrounded  with  sand,  which  furnished 
the  requisite  illumination  of  the  route  traversed." 

One  of  the  early  contentions  which  railroad  managers  were 
obliged  to  overcome  was  the  contest  between  horses  and  loco- 
natives  in  the  right  to  carry  the  mails,  and  for  a  very  consid- 
erable period  after  railroading  had  been  inaugurated  horses  were 
considered  the  safest  and  swiftest  method  by  which  the  mails 
could  be  transferred.  A  contest  between  Peter  Cooper's  "Tom 
Thumb,"  an  engine  of  his  own  construction,  and  a  powerful  gray 
horse  is  described  as  follows: 

"It  was  not  until  the  first  railways  had  been  in  operation 
for  several!  years  that  the  locomotive  fully  established  its  super- 
iority over  the  horse  in  point  of  speed  and  reliability.  Shortly 
after  the  opening  of  the  first  section  of  the  Baltimore  and  Ohio 
railway  to  Ellicott's  Mills,  or  in  the  summer  of  1830  Peter  Coop- 
er, running  the  *Tom  Thumb,'  a  locomotive  of  his  own  construc- 
tion, was  distanced  by  a  powerful  gray  horse  drawing  a  car 
wiiich  by  this  victory  becam^e  famous,  and  later  played  a  con- 
spicuous role  in  the  public  prints  and  early  books  on  travel." 

'ihese  quotations  illustrate  what  a  great  development  has 
occurred  in  a  comparatively  short  time.  As  late  as  1850  there 
was  not  a  mile  of  railroad  in  Wisconsin,  Tennessee,  or  Florida, 
and  little,  if  any,  construction  west  of  the  ^Mississippi  River. 
Even  in  1870  it  is  said  that  one-half  of  the  area  of  the  country 
was  still  without  railwavs.     Ordinarilv  it  is  said  that  the  first 
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American  railway,  v^iliich,  however,  was  not  built  for  steam  cars, 
was  made  to  haul  Quincy  gjanitc  for  the  Uunker  Hill  Monu- 
ment. This  road  was  three  miles  long.  The  first  extended 
railway,  built  for  steam  cars,  is  said  to  have  been  the  Charleston 
and  New  Hamburg  line,  in  South  Carolina.  This  line  was  137 
miles  long,  and  for  quite  a  perio<l  was  tiie  longest  railroad  in 
the  world. 

Comparing  the  early  condition  of  railroad  construction  with 
the  present  extent  of  miileage  and  capital  invested,  the  comjpar- 
ison  becomes  almost  bewildering.  According  to  a  late  report  of 
the  Interstate  Commerce  Commission,  the  aggregate  miles  of 
main  line  mileage  in  the  United  States  was  some  205,313  miles, 
n>ore  fhan  enough  to  make  an  eight-track  railway  around  the 
world.  To  operate  this  great  mileage  there  w-ere  43,871  loco- 
motives, 1,753,389  freight  cars,  and  more  than  37,000  passenger 
cars.  At  the  close  of  the  year  ending  June  30th,  1902,  the 
total  number  of  employes  upon  the  railways  in  the  United 
States  was  1,189,315,  and  these  employes  supported  some  six 
millions  of  people.  The  aggregate  amount  of  salaries  and 
wages  i>aid  was  in  excess  of  $676,000,000.  The  combined  cap- 
italization of  the  railroads  at  this  period  was  in  excess  of  $12,- 
134,000,000,  representing  a  valuation  of  about  $62,000  per  mile. 
The  gross  earnings  of  the  railroads  of  the  United  States,  for  the 
year  ending  June  30th,  1902,  were  more  than  $1,726,000,000, 
the  operating  expenses  were  over  $1,100,000,000,  leaving  the  net 
income  somewhat  in  excess  of  $650,000,000,  or  .about  five  per 
cent,  on  the  capitalization  of  the  railroads.  The  number  of  pas- 
sengers carried  was  649.878,500,  an  increase  of  more  than  42.  • 
000,000  over  the  preceding  year.  The  number  of  tons  of  freight 
carried  one  mile  was  in  excess  of  one  hundred  and  fifty-seven 
billion,  and  the  amount  of  taxes  ]>aid  ])y  the  railroad  companies 
was  about  $55,000,000,  or  nearly  ten  per  cent  of  the  net  earnings 
of  the  companies. 

The  railroad  interest  in  Iowa — with  the  exception  of  agri- 
culture—  is  the  most  im|Kjrtant  tliat  we  have.  We  have  9,719 
miles  of  single  n-iain  track  ;  675  miles  of  second  main  track ; 
2271  miles  of  side  track,  making  a  total  mileage,  of  main  and 
side  track,  of  12,665  miles.  This  railroad  property  is  valued  by 
the  Executive  Council  at  $226,164,052.  an<l  the  aggrei:^ate  taxes 
paid  by  railroads  in  the  state  of  Iowa  last  year  were  $1,874,419. 
It  is  said  that  there  is  not  a  |)oint  in  Iowa  where  one  can  stand 
fourteen  miles  distant  from  a  railway  track. 

These  general  statistics  state  more  elo(iuently  and  forcibly 
than  picturesque  language  the  influence    which    the    operation. 
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maintenance,  and  extension  of  railroads  has  on  the  commercial 
and  iinacial  life  of  today. 

The  rapid  growth  of  railroad  construction  has  created  a 
necessity  for  the  existence  of  new  laws,  or  \\4iat  may  be  more 
accurately  termed  the  application  of  old  principles  to  new  sur- 
roundings. There  was  no  railroad  law  seventy  years  ago,  for 
the  reason  there  was  practically  no  subject  to  which  such  laws 
should  be  applied,  but  there  is  an  elasticity  underlying  the  prin- 
ciples of  the  common  law,  upon  A\-hich  our  whole  theory  of  jur- 
isprudence is  founded,  by  whidh  the  old  and  everlasting  princi- 
ples of  that  law  are  mjade  applicable  to  new  and  original  sur- 
roundings, the  developm<ent  of  the  law  in  many  new  branches, 
such  as  railroad,  telegi*aph,  telephone,  and  the  many  uses  ot 
dectricitv,  all  bear  evidence. 

In  considering  the  relations  of  our  state  and  federal  gov- 
ernments to  common  carriers,  the  dual  form  of  our  government 
must  be  borne  in  mind ;  the  fact  that  we  have  two  independent 
governments  exercising  power  and  authority  within  the  same 
territory,  the  several  state  governments  acting  upon  mattet-s 
local  and  within  the  boundaries  of  each  particular  state,  the  fed- 
eral government  supreme  in  those  matters  which  are  national, 
and  those  numerous  and  important  transactions  as  to  the  rela- 
tions between  citizens  of  different  states.  This  double  exercise 
of  authority  at  times  gives  rise  to  some  comiplications. 

You  are  all  familiar  with  the  theorv  of  written  constitutions. 
In  England  Parliament  has  no  limitation  upon  its  authority. 
The  posver  of  Parliament  in  the  reahn  of  legislation  is  ordinarily 
supreme.  The  people  of  America,  smarting  umler  the  influence 
of  this  unlimited  governnnental  power,  souglit  to  limit  the  au- 
thority of  the  various  branches  of  our  government  by  written 
constitutions.  Hence  we  find  the  authoritv  of  the  several  states 
and  the  authority  of  the  United  States  Government  limited  and 
defined  by  written  constitutions. 

In  the  adoption  of  the  present  Fe<leral  Constitution,  the 
several  states  surrendered  certain  ix>wers  to  the  federal  govern- 
ment, and  in  my  judgment  the  most  important  power,  and  one 
\\4iich  is  most  responsible  for  our  present  splendid  prosperity, 
is  that  power  found  in  Section  8  of  Article  t,  kno\ni  as  the 
"Commercial  Clause  of  the  Constitution,"  which  provides: 

"The  congress  shall  have  power  to  regulate  commerce  with 
foreign  nations,  and  among  the  several  states,  and  with  the  In- 
dian tribes." 

It  is  this  clause  of  the  Constitution  which  marks  the  line  of 
jurisdiction  between  the  several  states,  upon  one  >ide  and  the 
federal  government  upon  the  other.     The  great  Chief  Justice 
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of  the  United  States,  John  Marshall,  in  his  liberal  and  elastic 
construction  of  that  clause  of  the  constitution,  made  absolute 
free  trade  between  the  several  states,  and  prevented  the  selfish 
jealousies  of  one  state  or  one  comimunity  from  interfering  witti 
interstate  connmerce. 

Under  the  constitution  the  federal  j^ovemntent  at  Wash- 
ington has  jurisdiction  over  all  commerce,  whether  by  rail,  or 
water,  or  whatever  the  means  of  transportation,  as  between  the 
several  states,  foreign  countries,  and  the  Indian  tribes.  On  the 
other  hand  the  states  reserve  to  themselves  the  complete  control 
of  all  commerce  that  originates  and  terminates  wholly  within 
state  boundaries,  and  by  applying  the  two  rules,  wliich  it  must 
be  admitted  at  times  run  very  close  together,  we  find  the  juris- 
diction of  the  t\\x>  governments  acting  upon  the  question  oi 
transportation. 

As  heretofore  suggested,  the  i)eriod  of  1850  to  1870  repre- 
sents the  time  \\4ien  railroad  construction  and  operation  be- 
came an  established  success.  The  development  of  new  coun- 
try, the  opening  of  agricultural  lands  for  settlement,  created 
a  great  demand  for  railroads  and  the  sentiment  of  the  general 
public  was  all  in  favor  of  extension.  The  public,  by  various 
kinds  of  donations,  aide<J  the  construction  of  railroads.  They 
were  granted  special  powers  by  the  legislature,  among  them  the 
pow"er  of  eminent  domain,  whicli  authorizes  a  railroad  to  enter 
and  appropriate  so  miuch  of  the  private  property  of  any  individ- 
ual as  may  be  necessary  for  the  proper  use  of  the  road,  this  ap- 
propriation being  on  the  payment  of  just  compensation.  Most 
of  the  states  passed  laws  authorizing  special  taxes  to  be  voted 
by  counties,  townships,  and  municipalities  in  aid  of  railroad  con- 
struction. Til  ere  were  magnificent  donations  of  public  lands 
made  to  railroads,  especially  to  those  that  contemplated  con- 
struction to  the  Pacific  Ocean. 

During  this  period  the  government  made  no  pronounced  ef- 
fort to  control  the  management  and  operation  of  railroads,  but 
it  was  believed  that  the  ordinary  rules  of  competition  would 
give  the  public  convenient  service  f(^r  reasonable  compensa- 
tion. 

As  the  railroa<ls  continued  to  gn>\v  in  strength  and  powei, 
abuses,  some  of  which  wore  actual.  SDnic  magnified,  grew  up. 
There  being  no  law  regulating  the-  charge  for  carriage,  discrim- 
ination arose:  favored  shippers  received  rates  that  those  less 
favored  did  not  enjoy:  one  community  was  discriminated  against 
in  favor  of  another:  cities  which  haj>]>ened  to  be  the  terminus 
or  touched  by  two  railroads  would  receive  competitive  ratetf 
much  lower  than  those  accorded  10  cities  and  towns  not  so  for- 
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tunately  situated;  long  hauls  on  the  same  lines  of  road  were 
made  cheaper  to  points  of  competition  than  shorter  hauls  of  the 
same  class  of  commiodity  to  cities  where  no  competition  existed, 
and  out  of  this  situation  there  arose  a  great  contest  which  should 
finally  determine  the  character  of  railroad  corporations ;  wheth- 
er or  not  they  were  mere  private  enterprises,  or  whether  or  not 
these  corporations  were  subject  to  governmental  control. 

The  line  of  dispute  was  clearly  drawn.  The  railroads,  by 
their  owners  and  managers,  contended  that  they  were  private 
corporations ;  that  their  franchises,  granted  by  the  several  states, 
contained  no  suggestion  as  to  government  control;  that  each 
railway  represented  a  large  investment,  made  as  mere  private 
institutions,  and  constitutional  provisions  would  be  violated  if 
they  were  not  permitted  to  control  their  property  and  use  it  as 
any  private  individual.  The  public,  on  the  other  side,  contend- 
ed that  a  railroad  was  nothing  more  or  less  than 
an  improved  highway;  that  highways  and  turnpikes 
had  from  time  immemorial  been  constructed  and  con- 
trolled  by  the  government;  that,  if  the  government 
permitted  a  private  individual  or  corporation  to  perform  this 
public  service,  it  did  not,  therefore,  lose  control  over  the  private 
individual  or  corporation  while  such  individual  or  corporation 
was  |>erforming  a  public  service.  It  was  further  contended  that 
the  great  privileges,  especially  the  right  of  eminent  domain, 
which  were  granted  to  railroads,  and  the  large  contrioutions 
which  were  made  by  the  public  to  their  construction,  gave  the 
public  an  interest  in  and  control  over  this  property. 

The  state  of  Iowa  was  especially  the  theater  for  this  discus- 
sion. This  state  is  peculiarly  dependent  upon  transportation 
facilities.  The  value  of  our  great  surplus  products,  cattle, 
horses,  hogs,  corn,  hay  and  dairy  products,  depends  upon  same 
being  transported  expeditiously  and  cheaply  to  distant  markets. 
Those  essentials  and  necessaries  of  life  which  we  do  not  raise 
depend  for  their  price  to  our  people  upon  their  being  brought 
from  distant  lands  and  distant  markets  to  our  doors,  and  Iowa 
was  one  of  the  pioneer  states  in  this  discussion. 

The  first  law  enacted  by  the  state  of  Iowa,  seeking  to  con- 
trol railroads,  was  approved  March  23rd,  1874,  and  sought  by  a 
schedule  prepared  by  the  legislature  to  fix  maximum  rates  for 
freight  and  passenger  carriage.  This  law  attempted  great  de- 
tail in  the  matter  of  classification,  and  contained  the  specific 
rates  on  more  than  1200  classes  of  articles.  As  may  be  suj>- 
posed.  the  freight  tariff  prepared  by  a  legislature  without  any 
special  training  in  this  matter  was  not  a  success,  for  the  science 
of  freight  rates  is  the  most  complicated,  delicate,  and  serious 
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problem,  which  railroad  men  have  to  deal  with,  ami  it  requires 
an  expert  rather  than  an  amateur  to  arrive  at  a  correct  conclu- 
sion. 

In  1878  this  law  was  repealed^  and  there  was  enacted  in  its 
stead  provisions  establishing  a  Railroad  Commission.  Th*s 
Commission's  powers  were  advisory  only,  the  Commission  hav- 
ing no  authority  to  enforce  its  findings  or  orders.  It  was  ex- 
pected that  the  investigations  and  conclusions  of  the  Commis- 
sion, made  public  by  reports  to  the  Governor  and  the  legisla- 
ture, and  the  railwavs  themselves,  would  be  sufficient  to  correct 
such  abuses  as  were  brought  to  their  attention.  This  law  was 
in  force  for  about  ten  years,  wlien  it  was  repealed. 

In  1888  the  present  Railroad  Commissioner's  law  was  en- 
acted, which  grants  to  the  Railroad  Commissioners  quite  gen- 
eral powers,  among  which  is  the  right  to  fix  maximum  charges 
for  the  carriage  of  freight  and  passengers,  and  the  findings  of 
the  present  Commission  may  be  enforced  by  proper  proceeding* 
in  the  District  Court. 

The  right  of  the  legislature  to  enact  laws  of  this  character 
w"as  contested  in  the  courts,  and  it  is  interesting  to  consider  the 
reasons  upon  which  the  courts  finally  sustained  the  right  of  gov- 
ernmental control. 

In  October,  1876,  there  were  submitted  to  the  Supreme- 
Court  of  the  Ignited  States  several  cases  involving  the  validity  ot 
a  number  of  state  laws,  having  for  their  object  government  con- 
trol of  companies  engaged  in  ])erforming  public  services.  There 
was  a  ware  house  and  commission  law  from  Illinois  and-  Rail- 
road Commissioner  laws  from  Iowa  and  Wisconsin  up  for  con- 
struction. The  ^upreme  Court  of  the  I'nited  States,  in  case  of 
Munn  vs.  Illinois.  re|>ortC(l  in  94  I'.  S..  124.  delivereil  an  elab- 
orate opinion  whicli  forever  settled  in  this  country  the  right  of 
state  governments,  and.  in  an  a]>|>ropriate  jurisdiction,  the  rigfht 
of  the  federal  governnuMit,  to  control  (juasi  public  corporations. 
Tlie  Court,  in  this  opinion,  said: 

"When  one  bec^Mucs  a  member  of  society,  he  necessarily 
parts  with  some  rights  or  privileges  which,  as  an  individual  not 
afifectcd  by  his  relatit)ns  to  others,  he  might  retain.  *A  body 
politic'  as  a])tly  defined  in  the  preamble  of  the  Constitution  of 
Massachusetts,  'is  a  special  com])act  by  which  the  whole  people 
covenants  with  each  citizen,  and  each  citizen  with  the  wiiole 
peof)le,  that  all  shall  he  governed  by  certain  laws  for  the  com^ 
mon  goml.'  " 

In  further  speaking  of  the  laws  of  government,  the  Court 
said : 

**Un<ler  these  powers  the  government  regulates    the    cor»* 
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duct  of  its  citizens,  one  towards  another,  and  the  manner  in 
Which  each  shall  use  his  own  property,  when  such  regulation  be- 
comies  necessary  for  the  public  good.  In  their  exercise  it  has 
been  customary  in  England  from  time  immiemorial,  and  in  this 
country  from  its  first  colonization,  to  regulate  ferries,  common 
carriers,  hackmen,  bakers,  millers,  wharfingers,  inkeepers,  etc., 
and  in  so  doing  to  fix  a  maximum  of  charge  to  be  made  for  serv- 
ices rendered,  accommodations  furnished,  and  articles  sold." 

And  the  right  of  government  control  was  laid  down  in  the 
following  language: 

** Property  does  become  clothed  with  a  public  interest  when 
used  in  a  m^anner  to  make  it  of  public  consequence,  and  affect 
the  community  at  large.  When,  therefore,  one  devotes  his 
property  to  a  use  in  which'  the  public  has  an  interest,  he,  in 
effect,  grants  to  the  public  an  interest  in  that  use,  and  must 
submit  to  be  controlled  by  the  public  for  the  common  good,  to 
the  extent  of  the  interest  he  has  thus  created.  He  may  with- 
draw his  grant  by  discontinuing  the  use;  but,  so  long  as  he 
maintains  the  use,  he  nrust  submit  to  the  control." 

■As  an  instance  of  government  taking  control  of  persons 
engaged  in  public  service,  a  statute  passed  in  England  in  the 
time  of  the  reign  of  William  and  Mary,  in  the  latter  part,  I  be- 
lieve, of  the  Seventeenth  Century,  had  the  following  preamble : 

"And  whereas  divers  wagoners  and  other  carriers,  by  com- 
bination amongst  themselves,  have  raised  the  prices  of  carriage 
of  goods  in  many  places  to  excessive  rates,  to  great  injury  of  the 
trade:  Be  it  therefore,  enacted,"  etc. 

This  ancient  statute  illustrates  that  combinations  of  car- 
riers to  raise  the  prices  is  neither  a  new  nor  a  modern  condition. 

In  a  latter  case  (143  U.  S.,  549)  a  more  specific  rule,  as  ap- 
plied to  railroads,  was  stated  as  follows : 

"The  creation  of  all  higfiways  is  a  public  duty.  Railroads 
are  highways.  The  state  may  build  them.  If  an  individual  or 
corporation  does  that  work,  he  is  pro  tanto  doing  the  work  ot 
the  State.  He  devotes  his  property  to  a  public  use.  The  State 
doing  the  work  fixes  the  price  for  the  use.  It  does  not  lose 
the  right  to  fix  the  price,  because  an  individual  or  corporation 
voluntarilv  undertakes  to  do  the  work." 

This  placed  the  rigtit  of  government  control  upon  the  fact 
that  railroads  are  nothing  more  than  improved  higliways:  that 
the  state  has  always  exercise<l  control  over  public  roads,  and  by 
virtue  of  the  same  principle  would  exercise  authority  over  rail- 
roads, treating  them  as  new  ways,  subject  to  old  rules. 

Without  dilating  further  upon  these  or  subsequent  rulings. 
the  Supreme  Court  of  the  United   States,  in  these  and  later 
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opinions,  sustains  the  right  of  the  state  and  federal  government 
to,  in  certain  |>articulars,  regulate  the  conduct  and  the  busi- 
ness of  common  carriers,  an  essential  to  this  being  that  the  reg- 
ulation must  be  reasonable,  and,  if  a  rate  is  fixed  N\''hich  does  not 
pay  to  the  carrier  just  compensation  for  the  services  performed, 
which  means  such  reasonable  compensation  as  will  enable  the 
carrier  to  maintain  and  operate  his  line,  provide  for  deprecia- 
tions, and  pay  a  reasonable  profit  upon  the  capital  engaged,  the 
courts  will  set  aside  regulations  that  do  not  so  provide,  as  un- 
reasonable. 

)The  lirte  of  demarcation  between  the  federal  government 
and  the  state  government  has  been  define^l  by  the  Supreme 
Court  of  the  United  States  as  follows : 

'* Commerce  with  foreign  countries  and  among  the  states 
strictly  considered,  consists  in  intercourse  and  traf- 
fie  including  in  these  terms  navigation  and  the  transportation 
and  transit  of  persons  and  property,  as  well  €s  the  purchase, 
sale,  and  exchange  of  commodities.  For  the  regulation  of  com- 
merce as  thus  defined  there  can  be  onlv  one  system  of  rules, 
applicable  alike  to  the  whole  country ;  and  the  authority  which 
can  act  for  the  whole  country  can  alone  adopt  such  a  system. 
Action  upon  it  by  separate  states  is  not,  therefore,  permissible." 

There  have  been  many  attempts  by  state  legislatures  to 
exercise  control  over  commerce  not  wholly  within  the  boMers 
of  the  state.  This  has  been  done  by  levying  taxes,  requiring 
licenses,  providing  regulations  as  to  speed,  operating  trains  on 
Sunday,  and  in  other  ways,  but  in  every  instance  the  Federal 
Courts  have  restrained  such  action.  The  wisdom  of  preventing 
individual  state  action  on  this  subject  is  apparent,  for 
otherwise  a  through  slii])ment  from  Xew  York  to  Califor- 
nia might  be  hurdeiu-d  and  <letained  by  as  many  different  reg- 
ulations, taxes,  and  licenses  as  there  arc  se]>arate  states  through 
which  it  would  ])ass,  anc]  the  only  way  to  maintain  free  com- 
mercial intercourse,  as  between  tlie  several  states,  is  to  jeal- 
ously prevent  any  sort  of  state  interference  with  all  matters  of 
comnuTce  wliich  are  of  national  concern. 

I'nder  this  right  of  government  control  the  state  of  Iowa 
has  le^nslaled  n]H>n  a  variety  of  ^ul)ject^.  ])roviding.  among  other 
things,  for  fences  on  rii^ht  of  way;  cattle  guards  and  sign^  at 
highway  cro-sini^s  ;  limit  of  sj)eed  at  station  grounds:  liability 
for  st'»,-k-  l.ii^'-d  and  penahy  of  double  damages  for  failure  to 
pay.  creating  liability,  imder  certain  circumstances,  for  dam- 
ages by  fir<-  -et  out  by  locomotives:  j)roviding  for  interlocking 
switches  where  one  railroad  makes  a  surface  crossing  with  an- 
other railroad:  r.-^juiring  signals  by  bell  and  whistle  at  railroad 
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crossings ;  creating  the  peculiar  liability  making  railroads  liable 
for  injuries  received  by  their  emjployes,  who  are  connected  with 
the  operation  of  the  rail]K>ad,  through  the  negligence  of  co-em- 
ployes engaged  in  the  same  employment, — a  liability  w9iich  ap- 
plies to  no  other  corporation  or  individual  employing  labor; 
making  judgments  for  injuries  to  persons  or  property  liens  upon 
railroad  property  prior  to  existing  mortgages,  and  has  also 
created  a  Railroad  Commission,  composed  of  three  members, 
elected  for  terms  of  three  years,  with  a  salary  of  $2200.00  a 
year. 

This  Commission  has  general  supervision  of  all  the  steam 
railways  operated  wholly  within  the  state  of  Iowa.  It  can  re- 
quire investigation  of  all  complaints ;  compel  annual  and  other 
reports,  and  require  its  orders  to  be  obeyed,  if  made  wnthin 
proper  authority,  by  proceedings  in  the  District  Court.  It 
further  has  power  to  fix  maximmni  freight  and  passenger 
charges,  so  far  as  transportation  is  limited  to  points  wholly  with- 
in the  state  of  Iowa. 

There  are  also  statutes  requiring  charges  to  be  reasonable, 
and  prohibiting  unjust  discrimination,  pooling  contracts,  etc. 

The  federal  government  did  not  enact  laws  looking  to  the 
regulation  of  railways  until  the  4th  of  February.  1887.  At  that 
time  a  law  was  passed  entitled  "An  Act  to  Regulate  Commerce." 
This  law  applied  to  all  common  carriers  engaged  in  the  trans- 
portation of  freight  or  passengers  wholly  by  rail,  or  partly  by 
rail  and  partly  by  water,  when  such  carriage  contemplates  trans- 
portation from  one  state  to  another,  from  a  state  to  a  forei^i 
country,  or  through  such  foreign  country,  or  to  points  for  tran- 
shipment to  a  foreign  country,  or  shipment  or  carriage  from;  for- 
eign countries  to  the  United  States,  and  expressly  excepts  from 
its  tenns  transportation  of  passengers  or  freight  wholly  within 
any  state  or  territory. 

•  » 

This  law  expressly  provides  that  all  charges  for  services  of 
common  carriers  shall  be  reasonable  and  just ;  prohibits  any 
special  rebate,  rate,  drawback,  or  other  device,  charge,  or  de- 
mand whereby  service  shall  be  rendered  at  a  greater  or  less  com- 
pensation than  shall  be  charged  to  all  persons  **for  a  like  and 
contemporanous  service  in  transportation  of  a  like  kind  of  traf- 
fic und-er  substantially  similar  circumstances  and  conditions ;" 
makes  it  unla\\^ul  to  give  any  unreasonable  or  undue  advantage 
to  any  particular  person,  company,  firm»,  corporation,  or  locality, 
or  to  any  particular  description  of  traffic,  and  requires  equal 
facilities  for  interchange  of  traffic  with  connecting  lines :  pro- 
hibits all  pooling  agreements ;  provides  for  public  posting  of 
rates  for  freight  and  passengers,  and  prohibits  any  change  in 
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such  rates,  either  raising:  or  reducing  same,  without  ten  days' 
notice  before  a  rate  can  be  raised  and  three  da\-s'  notice  before 
a  reduction  can  be  made. 

A  Commission  of  five  members  was  created  bv  this  law,  at 
salaries  of  $7500.00  each,  known  as  the  Interstate  Commerce 
Commission.  This  Commission  is  clothed  with  authority  to  m- 
vestigate  violations  of  the  law.  grant  hearings,  and,  while  it  has 
not  as  large  powers  as  the  State  Connmission.  the  purp>ose  of  the 
Commission  is  to  investigate  any  charges  which  would  indicate 
that  interstate  railroads  are  not  giving  fair  and  just  treatment 
io  the  public. 

Congress  also,  in  1893,  passed  laws  requiring  railroads  en- 
gaged in  interstate  commerce  to  equip  their  engines  with  driving 
wheel  brakes,  so  that  the  engineer  could  control  the  speed  of 
the  train,  and  requiring  automatic  couplers  and  safe  grab  irons 
or  handholds  at  the  end  of  each  car. 

In  addition,  by  legislation  upon  this  subject,  the  federal  gov- 
ernment has  provided  for  inspection  of  meats,  and.  in  some  in- 
stances, food  products,  and  prohibits  railroads  from  transporting* 
meats  intended  for  export,  unless  the  same  have  been  properly 
inspected. 

So  you  will  discover,  by  this  summary  of  the  laws  passed 
by  the  State  of  Iowa  and  the  Congress  of  the  United  States, 
that,  while  railroads  are  now,  as  they  were  originally,  operated, 
so  far  as  their  internal  affairs  are  concerned,  as  private  compan- 
ies, yet.  in  the  serv-ice  which  they  render,  they  are  considered 
to  some  extent  as  public  in  their  character,  and  subject,  so  far 
as  this  public  service  is  concerned,  to  reasonable  regulation. 

This  regulation  having  destroyed  special  privileges,  and 
having  put  all  persons  and  communities  upon  an  equality,  a 
much  better  understanding  has  grown  up  between  the  railroads 
and  the  pccjple,  and  n\\y  cx])ericnce  leads  me  to  the  opinion  that 
here  in  Iowa  the  courts,  city  councils,  legislatures,  and  ptfblic 
officers,  and  the  great  Ixxly  of  the  public,  desire  that  these  im- 
portant interests  shall  receive  equitable  and  fair  treatment. 

In  a  general  way.  the  authority  ox  government  regulation, 
as  applied  to  common  carriers,  is  limited  to  the  following  propo- 
sitions: 

1st.  Requiring  reasonable  and  uniform  rates  for  the  car- 
riage of  passengers  and  freight. 

2nd.  The  prohibition  of  discrimination  as  between  persons 
and  communities  similarly  situated. 

3rd.  Such  reasonable  police  regulations  as  refer  to  the 
health,  comfort,  safety  and  convenience  of  the  traveling  public, 
and  the  residents  of  localities  through  which  the  line  passes. 
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4th.  The  exercise  of  these  powers  must  be  reasonable, 
and  the  reasonableness  of  carriage  charges  must  be  measured 
by  what  is  fair  compensation  for  the  service  performed,  which 
incltxles  a  just  profit  on  investment  over  carriage  and  mainten- 
ance charges. 

5th.  The  exercise  of  power  and  authority  by  the  state  or 
federal  government,  through  legislative  bodies  and  congress,  is 
not  an  arbitrary  power,  but  is  subject  to  review  by  the  courts, 
and  will  be  declared  void  whenever  constitution  or  contract  priv- 
ileges have  been  violated,  or  When  there  is  an  unreasonable  or 
arbitrary  exercise  of  power. 

It  must  not  be  considered  that  an  act  of  the  legislature  or 
an  act  of  congress  is  a  panacea  for  all  ills  which  an  individual 
or  a  conTnnmity  may  com/plain  of.  Legislative  bodies  will  not 
ordinarily  consider  technical,  meritless,  or  individual  griev- 
ances. The  legislature  will  generally  make  a  mistake  when 
they  attempt  to  control  the  details  of  the  management  of  any 
business.  The  art  of  operating  and  maintaining  a  railroad  has 
become  a  science.  The  business  of  railroading  is  a  profession. 
The  correction  of  errors  in  the  ordinary  details  of  the  manage- 
ment of  the  business  of  a  large  railroad  must  ordinarily  be  left 
to  competition,  and,  while  the  oganization  of  great  systems  and 
the  government  control  as  to  reasonable  charges  has  eliminated 
competition  as  it  was  once  defined  and  recognized,  yet  there 
is  most  active  competition  among  the  various  railroads  in  the 
line  of  prompt  service,  courteous  treatment,  and  rapid  transit. 
The  important  element  which  controls  the  managcnTent  of  all 
of  these  roads  is  that  of  safety,  and  the  managers  of  these  large 
enterprises  can  be  relied  upon  to  adopt  all  means  w'hich  tend  to 
minister  to  the  comfort,  safety,  or  convenience  of  the  persons 
who  travel  or  who  ship  upon  the  railway  lines. 

The  officers  of  railroads,  especially  those  who  are  at  the 
head!  of  the  operating,  traffic,  and  mechanical  departments,  are 
ordinarilv  men  who  have  devoted  their  lives  to  the  study  of  the 
business  in  which  they  are  engaged.  They  have  reached  their 
prominent  positions  by  an  exhibition  of  merit- that  is  necessary 
for  success  in  any  line  of  industrv.  Thev  have  become  scien- 
tific,  educated,  and  accomplished  men  in  their  particular  line. 

Modern  managers  of  railroads  fully  recognize  the  interest 
and  the  control  which  the  public  has  in  railroad  affairs.  The 
creation  of  Railroad  Camtnissioners  has  afforded  a  special  tri- 
bunal where  ordinary  grievances  may  be  corrected.  Wherever 
a  gievance  of  merit  exists,  the  railroads  are  prompt  to  consider 
the  cause  of  complaint,  and  if  practicable,  remove  it,  and  where 
the  cause  of  complaint  is  meritless  and  groundless,  which  so 
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<Jbta2.  c^ccDTJ  «'i)«'t:  21  STtaii  c'.cj'GriiUoc:  cz*sDrt^  3n  -ocortaict  vidi 

irvlfcnTifeaii:  ttm^qiJinw'  aoo  ccauMrainrii'  *GTi3c«arcri  a  .f!W>d  lane 
go  ndirrjatd  it-  I  W]>tT*  ibtr  rai£:rfja«i$  Tex^i'^ir*  f3aZ}T  i3ae  •diatics 
vchivh  liktn  cwt  tbt  gr«xna]  5:rclo.c-     U;:*?c  ibefit  ]s3>»  -ot 

•c';*!335j*ttrj«i.ti''j5D-  3  knc'-*'  ihai  the  Tm'nagKrierii*-  •C'f  ilae 
ED  Ir/Mi  art.  Tarxcic:  tx-c^/ii'jsii.  amaait-d  bj  a  -saaotre  -rScssnt 
^tfir  ;p<iin  Vj  h^ly  rtrcrsniz*  iTjctr  -^i^ldgarkcif  :-c-  lie  pobSic.  and 
in;  <-/j!nn5>j::a:!>:.-t  wiiirj  :ht?*  co^igaTM-cs.  grYt  fair  ao-i  a'3icqTsai€  scnr- 
jv;t..  ■»-T!}'j--,cn  •0ii«-cTi:Tj:rjaT:ci3.  :■>  tii«e  c'jC5iDncnJ:5«>  airni  indirSdmls 
narj-fy  'ptazr^jnizt  ir.-ttxj,  Efi'cn  if  l^tinj^  :r^5<:  k*:«kinf:  lo  n»re  in* 
rti-naaiit  a/C'/jraintan-t*  -ahh  ibt  patrccif  arji  re»-f«3i5  c-€3  the  Tar- 
i^tik  ?:3:Kt-K  ajjd  V.-  fair  iTta'TTuerj:,  p'roaac^i  fernce.  a2>i  Ctomtcoos 
^yjfTxh^^^TSLiyjTi  -rA  Ttif*  clarT!*-  cT-eaTt,  :'■:**-: er.  arj--3  niainiain  cordial 
r*:Myjff^v  'j^:Vm't*rrj  ine  rafj-a-av  carriitr?  an:!i  the  ^*::r']k  vfaids  theT 


*OBJECT    OF    RAILWAY    ACCOUNTS    AND 

STATISTICS 

"Jr.  :he  mass  "i  n^'^jrtr?  -.ha:  rrakt  r^-  ".he  returns  oe  raO- 
roi  >  V.':  nri'i  the  meas::rv  ::  their  s'jcrrrs  r  fiil-re.  Ii  is  not 
',jt\\-<i\'.*s  that  the  Siat!>t:c^  • ::'  ar.y  tv,  ..  r^-'rii^s  are  a.ike  except 
vo  :'ar  a?  they  arc  c  .Trc':!:  :  :  r  <^.vtrrrrj«L--:ta'-  ourr^oses.  and 
':v':rj  :r.  the  'atter  case  they  are  n'.y  ^'vr.rra!'.*  a!:V.r.  because 
"rvrr^-rmity  is  im[>:»f-i*.«!e — inh^rvnt  :>''  !-ti:!rf  r-revtrt  :t. 

Tj  un^Ierstan-l  the  rtati>t:c>  •:  railr -i  :s  rr.-^ires  infinite 
pat  ence.  attentiveness.  perception;  the  p«jAer  of  tr.inkingcon* 
••:  :-.:::vc!y  iu»  •::  ''.ry  ^ttVircis.  Thc-v  .::3!:t:r>.  -.vhile  not  un- 
.    rn:::   ::.  ar«:  rarely  exercisi-:.      Men  y.:::i"   2t  :• -r: 'tis:  :>r.>  rather 

^,-.:r--  c:-:-::!:!:-';:-.  '•:i:n>taK:nL:  a:v:  vx::aM>::vc  :  •:..  Matistics 
are  hh':  aco- 'i:r.t-.  The  latter  ca!:n-  t  '  c  t-xr  la:r-j  ^ .  thev  must 
:•':  jv.re'!  --vcr  a?  \\  c  '.v-i:M  >ti:.:y  a::  al^v'-raic  :■'  -'lem.  Onlv 
rrif'Ti  iriveT:  thereto*  ^r  \v;:«»  pr->css  a  >:  v:  re-  -hit:  n  are  able 
tv   :■'  th:-.     The  incciitivr  ::*i:>t  '-e  c^va:.      ;^e:3:>v    ■:  this,  men 

•I.ecfjre  rielivcred  ^t  tV  c  Iowa  State  C"l:ece.  « >v :   •  -er  '.  :  ■•»*. 


RAILIVA  Y  ACCOUNTS  AND  STA TISTICS  SS 


who  are  not  experts  devote  only  such  attention  to  the  subject 
as  necessity  compels.  Want  of  knowledge  in  matters  of  this 
kind  is  not  considered  a  reflection  upon  their  industry  or  ca- 
pacity; rather  the  contrary.  Because  of  this  those  whx)  have 
charge  of  accounts  and  statistics  should'  be  moderate;  careful 
to  separate  the  essential  from  the  non-essential ;  that  which  can 
be  profitably  studied  by  owners  and  managers  from  that  which 
is  immaterial.  They  should,  above  all  things,  strive  to  make 
their  exhibits  clear,  to  avoid  burdening  them  with  cumbersome 
matter  that  may  prevent  that  which  is  valuable  from  being 
perceived. 

Statistics  are  the  electric  lights  thrown  on  industrial  and 
social  affairs,  illuminating  the  acts  of  all  concerned.  The  super- 
\ision  cf  the  owners  of  railway  properties  is  impossible  without 
this  light.  Pinching  economy,  a  little  money  saved  by  curtailing 
statistics,  mav  be  a  shield  behind  which  thousands  of  dollars 
will  be  frittered  away.  It  is  impossible  to  analyze  the  affairs 
of  corporations  without  the  aid  oi  statistics.  The  information 
compiled  in  this  direction  has,  of  course,  different  values.  Many 
statistics  that  one  comipany  esteems  important  are  omitted  with- 
out thought  by  others.  Some  companies  have  practically  no 
statistics  whatever.  I  know  an  instance  where  a  company  in 
str?>  ncd  circumstances  abandoned  all  its  statistics.  Generally 
speaking,  however,  such  action  is  impolitic.  It  could  not  save 
a  company  from  failing  and  might  precipitate  bankruptcy.  Un- 
der every  condition  of  affairs  corporations  will  do  well  to  main- 
tain full  sources  of  information  in  reference  to  their  workings. 
It  will  induce  economy  and  heighten  the  effort  of  managers  and 
employes. 

Statistics  are  conducive  to  good  morals  and  efficiency. 

Much  of  the  statistical  information  emibodied  herein  is 
fundamentally  indispensable  to  every  company,  whether  rich  or 
poor,  little  or  big.  Without  it  the  affairs  of  a  corporation  may 
be  all  right,  but  its  real  condition  can  only  be  a  matter  of  sur- 
mise. To  say  that  such  a  state  of  affairs  is  demoralizing  in  cor- 
porate life  is  to  put  it  mildly. 

Some  of  the  tables  embrace  information  that  may  ])e  termed 
of  minor  value.  The  enumeration  is  far  from  complete.  Rail- 
way statistics  are  illimitable. 

When  managers  have  the  time  and  disposition  to  study  and 
profit  by  what  statistics  tell,  money  expended  in  compiling 
them  is  well  invested. 

A  necessary  concomitant  of  efficient  management  of  railway 
property  is  a  thorough  and  effective  system  of  accounting — one 
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hftt  -aii«eft  v.«jpT2aace  of  every  dollar  earned  or  spent  and  sub- 

frrr*.    t    ».  uiii,    ■  *   r.-.r".  •pa •mo'lically  but  uninterruptedly. 

"if  '..irfr  ♦.*:*ira  of  ai>p<^>intinp^  temporary  auditors  to 
-.-..niinr  IV..  '.''".  \..\  >"r:*.*  '^i  railn^ads  at  the  close  of  the  vear 
•ji#(  -•-;*.»-■  ,  --*  -^-.r.^rrs  i*,  in  certain  respects,  a  delusion  of 
r»ii\vt"  r;i:-:i.;  *--*r:  it  deceives  both  the  owners  and  the 
iniiMr  iX  -I*  ''tt-i.^r.  tha:  in  order  to  understand  the  affairs  of 
'«iir  .ai:  .  ■•  *'./".  '':,':  zn^ifWum  of  accounts,  or  to  know  at  least, 
V  ti'r.i.—  .:.'  *-•  •  v:r.>  '^T*z  rij^illy  kept  or  not,  they  must  be 
i.>li.iv*:'.  ::  >-;«  r-'/'r.  the  commencement  to  the  end,  item  by 
r^Tii      .1  ■  ..<       *.-"-!-:  :>v  week,  month  bv  month. 

.»*.•  •:<•  i">f  :r.:o  the  office  of  a  railroad  at  a  particular 
.iiw  ,.-i'  ;  ..  •  -'  kr.h.-'.  Thev  must  be  audited  as  thev  occur. 
*  I*  <. .  /..*";«••  .'.;.o  f\(fi:r*  this  is  the  real  auditor.  Others 
nu.  ■  r»  •  y  ■ ,-  ■  i "  '  i:  :i.  «:ffiri<:nt  Or  not,  but  thev  must  look  to  him 
I.'-  i  •;.'  "  ,-•  .'  •;.':  rompany's  aflfairs.  He  is  its  real  his- 
.ru.'  ■•*■  '••■■■<  i';^.•o^.  He  alone  knows  whether  the  conclu- 
,^ij-  ,   <••   .■  .  *•  <*'-  ;s'.;:;icntic  or  otherwise. 

.  *';<i":  '.:•  ;.;.torv  valuable  he  must  be  sufficientlv  free  in 
'  ;  -^r".-.*  V  ;:"/  '  ,z  f.wr'\  in  its  discharge  honestly  and  faidifully, 
Aj.'i  'Y  '^  ■'■'  "'/  ';;'-•  rij^ht  nor  to  the  left,  considering  no 
i  •;>^-  -vri.  '/r  /.i'.'rrwise  except  that  of  the  property.  The 
•  ',    <   '\:::\r^i.\,  i.  <:.,  its  acccnrntinj^f  officer,  has  nothing 

•-,    :  -■   .■ •    ::.>^',r*%'^*'M\i:\\\.     He  is  merely  a  scribe.     To  be 

■  V'-'    "^    /'    •:■:.* /.'/rthy.  he  maist  be  largely  freed  from  the 
•r  .    -    '  -.   '/  '  /  >*.  rriana^rers. 

':.r.*  ■  .":  ::' ''/intjnj^  rerjuires  such  careful  and  systematic 
^_i  .  .;  .i  .  .T.  i  ::.ay  b*-  necessary  to  afford  a  fair  exposition  of 
<-'.  ' /:7"r:'!:Jnr<'-.  !l'*or  the  i)ractical  uses  of  the  man- 
'.'.'•  ;r' • '/-lutant  must  carrv  his  analvsis  far  bevond  this, 
v/  ;>,'  >,'  !;:'•,.'.  r;j;iN'riaI  and  their  outlays  are  concerned.  Pub- 
'.,■':.*"  '•^:/.  •.*''■'**'.■"  -nfficc  for  the  stockholder  because  he  has 
r.«-,*;.-r  ••  '-  *::;.'•  nor  appliance.s  for  ]>robin^  the  subject  further. 
i>-:'  •;.'-  n;;iT;;i;/<'ni'iit  nni'-t  he  thoroughly  anil  systematically 
po'-^-'i  in  f\*'r\-  '!<-tail.  r»r  irre<^ailarities  will  creep  in  that  no  one 
v.o-j!'!  olij«-r\'.i-<:  ^n^pect. 

TIh-  )>;il;in«t-  of  ra>h  or  investments  thereof  that  remains  in 
tile  tr«'a-nry  aft<T  ])ayin<.(  o])eratini^  ex])enses,  taxes  and  fixed 
ehar;4^e-  con-titiitc>  net  income.  This  is  the  .troal.  Here  lies 
the  e-scnce  of  acconntin^^.  It  is  the  duty  of  the  accoimtant  to 
verify  these  fi<;nres,  to  certify  t(^  their  correctness:  to  gather 
every  dollar  of  earninj:i's.  to  see  that  no  ilollar  is  expended  that 
is  not  duly  and  proj)erly  embodied  in  the  accounts. 

P.ookcepinijf  was  an  afterthought :  a  device  f«>r  recording  and 
classifyint^-  affairs  and  preventin.i^  roLi^uery.  \\'hile  resulting 
generally  to  the  great  and  perntanent  advantage  of  business. 
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the  methods  were,  in  many  cases,  unnecessarily  elaborated. 
This  had  for  its  object,  originally,  a  mere  scientific  elucidation 
of  the  mysteries  of  management.  But  with  the  lapse  of  timse, 
and  the  opportunities  the  subject  afforded,  the  primary  intent 
was,  in  some  cases,  partially  perverted  through  the  eflforts  of 
accountants  to  mystify  their  superiors  and  otherwise  aggrandize 
the  offices  they  held.  The  gratification  of  the  morbid  hallucin- 
ations that  often  characterize  men  of  sedentary  habits  had  also 
much  to  do  with  the  complications  that  resulted.  However, 
every  day  we  get  onto  more  solid  ground. 

Books  of  accounts  are  necessary  to  corporations  for  the 
purposes  of  identifying  the  money  that  passes  through  the 
hands  of  different  agents.  Men  who  work  for  corporations 
must  not  only  be  honest,  but  must  also  be  able  to  demonstrate  it. 

When  accounts  go  beyond  the  purpose  of  records  they 
become  statistical. 

Corporations,  including  governments,  are.  for  obvious  rea- 
sons, compelled  to  pass  beyond  the  original  or  primitive  basis 
of  keeping  account  of  what  they  do  and  what  their  agents  do. 
And  in  this  lies  the  op|X)rtunity  of  the  theorist. 

So  far  as  the  fiscal  affairs  of  a  railroad  are  concerned,  the 
summarization  of  the  balance  sheet  shows  how  few  and  simple 
are  its  natural  headings.  On  the  debtor  side  is  the  cost  of  the 
property.  But  this  does  not  necessarily  embrace  more  than 
one  item.  Passing  on,  separate  accounts  must  be  opened  with 
each  agent  and  corporation  in  the  company's  debt.  Fuel  and 
material  need  not  necessarily  be  separated ;  they  may  be  bulked 
under  the  head  of  supplies.  On  the  other  side  of  the  bal- 
ance sheet  appear  the  various  classes  of  shares  and  bonds.  These 
are  succeeded  by  the  current  or  floating  liabilities.  The  list  is 
closed  by  the  income  account,  representing  the  amount  of  cash, 
or  investments  thereof,  remaining  after  satisfying  the  ^y^mX  and 
incidental  charges  of  a  company. 

All  other  accounts  (save  such  as  affect  particularly  assets 
familiar  with  the  myriad  details  buried  under  each  of  the  general 
or  liabilities)  are  statistical  in  character  and  purpose. 

This  statement  will  seem  like  an  exaggeration  to  those 
headings  named  in  the  balance  sheet.  The  explanation  is  sim- 
ple: The  statistical  information  of  railway  companies  has  be- 
come, by  long  practice,  so  rooted  into  their  general  system  of 
bookkeeping  that  it  is  mfistaken  by  many  for  a  fundamental 
basis.  The  income  item,  to  illustrate,  embodies  all  the  working 
accounts.  It  is  a  summary  of  receipts  and  expenditures  for 
the  period  it  covers.  All  the  accounts  incident  to  it  are  poured 
into  it.     It  is,  in  fact,  a  crucible  into  which  details  are  dumped 
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for  the  purpose  of  ascertaining  results.  But  before  this  the 
details  have  been  passed  and  repassed  through  many  sieves  of 
different  degrees  of  fineness.  Are  these  latter  necessary? 
Could  efficiency  be  maintained  if  they  were  abolished?  Why, 
for  instance,  are  not  current  receipts  credited  and  expenses 
charged  directly  to  profit  and  loss  (income  account)?  Expense 
would  certainly  be  saved  and  the  service  otherwise  simplified 
thereby. 

The  explanation  of  current  practices  lies  in  the  necessity  of 
identifying  the  items  of  receipts  and  expenditures  for  purposes 
of  reference  and  comparison,  and  to  demonstrate  the  fidelity  of 
each  agent  concerned. 

Primarily  railway  accounts  are  classified  so  as  to  enable 
owners  to  judge  with  intelligence  of  affairs ;  itemization  aflFords 
a  basis  for  calculating  the  future  of  the  property,  and  determines 
generally  the  faithfulness  and  intelligence  that  characterizes  the 
managemient. 

The  division  of  expenses  is  not  of  so  great  importance  to 
managers  as  is  generally  thought.  It  is  valuable  to  them  as  a 
resume,  generally  speaking,  they  are  familiar  with  each 
account  as  it  accrues.  It  is  their  business  to  prevent  extrava- 
gance by  anticipating  it,  not  to  await  its  development  and  ex- 
emplification in  the  returns.  If,  for  instance,  they  awaited  the 
slow  process  of  accounting  before  cutting  down  the  force  in 
times  of  depression,  the  enterprise  they  represent  \\x>uld  soon 
become  bankrupt. 

The  attenti(Mi.  of  managers  is  directed  to  the  present  and 
fiuure.  Their  view,  generally,  is  prospective,  they  are  men  of 
affairs,  not  historical  students.  And  herein  they  differ  from  the 
accountant  (.)r  statistician,  and  it  is  fortunate  for  the  world  that 
it  is  so. 

To  the  owner  of  a  property,  reliable  statistics  of  a  compre- 
hensive character  are  inclisj)e!i>al)lc.  Without  them  he  cannot 
determine  its  value  or  ihc  worili  k^^x  tliost-  whom  he  has  in- 
trustcfl  with  tlu-  inanai^enuMit.  It  is  as  to  the  measure  of  these 
details,  not  their  i^eneral  necessity,  that  differences  occur. 

.As  re^Mrcls  the  (livi.si«)n  of  receipts  practical  unanimity  ex- 
ists. Tlu-  rule  seems  to  1)C'  divide  eariiinirs  into  ^\^  general 
cla>se>:  .I*reijL:lit.  pas<eni:ei.  mail,  express  and  n^iscellaneous. 
In  some  e.'ises.  wliere  the  trans]M)riatir»n  of  a  certain  conTmodity 
coii^titntt>  a  lar;^!-  ]>ereenla;.:e  «>f  a  company's  traffic,  the  reven- 
ue iiierefr<Mn  i>-  "sliMun  >eparaie;\. 

Tlu-  partielr^  that  make  ii]>  :lu*  eaniin^cfs  are  exhibited  in 
the  return-  with  m«»rr  -'r  Ie<>  [K'rspicnity.  acor.rding  to  the 
f)oIie\   of  the  comi>an\.  < -r  the  caprice  o\  rlie  statistician.     Thus 
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we  frequently  see  tables  exhibiting  the  direction  of  the  traffic, 
as  through  passengers  eastward,  through  passengers  westward, 
earnings  from  the  first  class,  second*  class,  third  class  and  ex- 
cursion passengers,  number  of  passengers  to  and  from  each 
station,  the  earnings  therefrom,  and  so  on,  the  tables  fol- 
lowing each  other  until  details  in  regard  to  each  class  of  receipts 
are  thoroughly  explained. 

Disbursements  involve  many  separate  accounts  in  the  office 
of  the  accountant.  Some  of  these  are  unknown,  except  to  him, 
and  are,  in  fact,  the  scales  with  which  he  weighs  results.  They 
cannot  be  classified  or  explained. 

The  classification  of  expenses  in  published  returns,  if  car- 
ried too  far,  has  a  tendency  to  confuse  rather  than  enlighten  the 
student.  It  is  of  innportance,  therefore,  to  restrict  the  items  as 
much  as  possible  consistent  with  due  intelligence. 

So  far  as  correct  miethods  of  accounting  are  concerned,  the 
amount  of  each  collected  for  receipts  or  disbursed  for  expenses 
is  immaterial.  'Returns  of  railroad  companies  should  be  based 
on  the  business  done,  the  amount  earned  (whether  collected  or 
not)  and  the  liabilities  incurred  during  the  same  period. 

Thus  it  will  be  seen,  through  the  processes  of  accounting 
now  in  vogue,  we  have  entirely  abandoned  primitive  methods, 
which  looked  only  to  gathering  the  surplus  cash  without  trying 
to  trace  the  honesty  or  effiibiency  of  those  handling  the  business. 

Written  statistics,  to  be  of  practical  value  to  managers, 
must  be  simple  and  easy  of  access.  They  are,  so  to  speak,  the 
pulse  of  a  property  and  indicate  the  condition  of  the  system 
whether  it  is  strong  and  vigorous,  or  torpid  and  dull.  It  should 
be  remarked,  however,  that  the  doctor  must  test  the  pulse  of 
his  patient  personally  to  know  its  fluctuations  and  must  apply 
his  remie<Hes  w^ithout  delay.  It  would  be  of  little  benefit  to  a 
man  sick  with  a  fever  to  have  a  system  of  recording  his  pulse 
that  kept  his  condition  a  secret  from  the  doctor  for  weeks  after 
the  tests  were  made.  Railway  property  occupies  the  position 
of  such  a  mian.  Essential  facts  in  regard  to  it  require  to  be 
known  as  they  occur,  not  tomorrow,  but  forthwith. 

THE  UNDERLYING  PRINCIPUES  AND  GENERAL 
PRACTICES  OF  ACCOUNTINTx  DEPARTMENTS 
AND  THE  DUTIES  OF  ACCOUNT  OFFICERS  AND 
OTHERS  CONNECTED  THEREWITH. 

The  evolution  of  railway  practice  in  America  is  nowhere 
better  illustrated  than  in  the  accounting  department.  In  early 
days  there  was  no  such  department.  The  accounts  were  kept 
in  the  various  departments  in  which  the  things  they  treated  of 
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originated.  These  officers  audited  the  returns  and  report rd 
the  result  to  a  jjeneral  K'^nk -keeper.  The  freight  accounts  were 
kept  in  the  general  freicht  o»fiicc :  tickrt>  acv'»um>  in  the  jjen- 
eral  ticket  office ;  expenditures  in  the  offices  »>i  superintendents, 
civil  en^neers,  r<:>ad masters,  master  mechanics  anii  others.  Tfic 
heads  of  the  departments,  ha  vine  maiit-r-  of  jcrreaier  conse- 
(juence  to  kK>k  after,  i^ave  the  acc-imts  little  c»r  no  attention. 
Consecjuently,  little  or  no  inipro\  e:i>ent  w-as  made.  Confusion 
reip^ed,  irresponsibility  was  c»mm<on  anvi  'ielmv^uencies  frequent 
and  startling.  When  a  fiduciary  aci^.i  yir-.'ved  unfaithful,  those 
who  should  have  preventeil  the  scan^lai  excused  themselves  on 
the  gT*^ti"d  that  they  knew  nothin;:  a*:v»u:  accounts,  had  no  taste 
for  them.  an<l  lackevl  time  to  ]«.'ok  after  such  matters.  This 
was  true.  The  nearest  a]>]^rv^^iach  tr»  an  accounting  officer  was 
the  f^eneral  lx>ok-keeper.  He  encered  the  results  suhmitted  by 
the  different  tlepartments.  but  knew  nothing  about  the  techni- 
calities of  railwav  accounts.  He  was  sims^iv  a  double  entr\- 
book-keeper  and  his  knowjedjiL-  such  as  the  Kxtk-keepers  oi 
merchants  and  bankers  j>ossess.  Such  a  siace  of  affairs  could 
not  last.  The  loose  practices  it  eni:c:idered,  caused  by  a  lack 
of  concerted  effort,  technical  kn-'wiedire  an--  definite  responsi- 
bility, alarmed  Innh  owners  anv'  manat:ers.  The  result  ^^as  the 
creation  of  the  accountint:  defiirtmtr.t.  The  first  head  of  this 
department  was  the  genera]  V--. »';'kkeeper  re!';.rrc-d  to,  Xorw'ilh- 
standinc:  this,  it  heraliloil  a  irreai  a:'v.^T-:cL-  because  responsibility 
was  secured.  lUii  the  situa::  \\  \v:i>  tar  :r.-::"i  a::suer:np  the  re- 
ijuiremonts  ^^^'x  the  ca>e.  Ra::r;>:i.'.s  tuel  >..K*kkeej>ers  familiar 
with  ilic  ledinicaliiics  oi  -'.a;.  S .►.■k.  cas::  ;»o:k,  i\»urnal.  Icdgrer, 
anil  anxiliarx  recnrils,  but  \\\  a  =  lv:::::::  t:-  this,  they  need  an  ac- 
count in  i::  t'ffictr.  who  ]H>>se>>e>  :-.r:  acCiT^te  kriow]t\3g"e  of  the 
peculiar  accounts  of  rriilr- ■;i.'.>.  Tluse  ;-.Cv-  -ttnts  are  diff"erent 
froni  al:  •■ther>.  N'o  .-r.c  '.•■'>>(.  >>•. .'.  :h.>  sv:  ■wle.'.ce  at  the  start- 
It  ua>  nect'-;i:'\  to  nhr.dtt.  :r.cv.  7;.c-  :  :>ces>  \%':.s  tedious  and 
teiiuirtil  ii:v.i.  M-re  -xer.  :;-.t  -::.-...::  -  -^^j^s  :*Ci:t":iVated  bv  the 
op;..  >iti  -.w  that  :hi-  .^-  ::c«. !;::..::  :-  •'  ::v^^. •::-:-  :*:  ):u-  ^"lepartment 
^lv::5.!  Th  >t  I'Vlv:  ;>'.  .:;  v^.-.r^.i  -^  >:-;^'\  :ni:ters,  while 
::.r.  .    .   ■::!  1  :.   :    ;^;\i    :'t    -.•.i::    ..::■•::  -  :iv:ct.;.t   responsi- 

t    t  '   -■: ;.    '. ."      .'. .'  ;*.■.::>    :  rr*ri  sterred   to 
>  c  '  t .. :  \   L  -     :.  '*■:.  -  -  -.  ;  : :: '.  accountings 
•rr:■;^'  ;.!^  !  :\-.\   ,\t  .  \- •".■'.  "•:  ■:■;.;:■.■.    :x::-.   :--;•  •■.(.•<  t::::t  his  asso- 
.:..!'.>    -irt    :■.::•:•:  V    —;.  t    !'—       ::    ■.^-.-•-     :;■;.    r.eressity   and 

«-'.-  -  ■».       .I...-     ..     V I....     i.j  1^' 1  C^iS^i^Q 

1*  "'      *        "••»•'"!      ■  '-iS  "l''>      ■■  •■  ■•■■■•-';■•"..        V  -  ■■  ■■  .      .  •■      -  ■— Ir-      ••      HPCaiTlrf*      9 

rjT:v;. .   • -:;.  ■   ^r^  .  ::i-;:       .:-  :-:\-  ::.::-.\  •:.   :  c'^'^v  jess  with 

tji-    .i\^v     ■*   :::i:v—   :.   :"■;    ::■:'..-•.    .:   -.- -      ^^  •\^-   ^eater.      It 
'^r.    r  \^   •■;.      ■v'^    :::::hL:-;:  :   r:^*^:--      ,-■::•:-   .■.:'.   —i^raiirers  have 
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of  ascertaining  results.  It  is  the  only  department  that  has  the 
time  and  skill  to  enforce  faithfulness  and  effilciency  in  the  col- 
lection and  disbursement  of  railway  revenue.  /A  railway  or 
great  corporation  cannot  be  effectively  managed  without  an 
efficient  accounting  department.  Of  this  there  is  now  no  ques- 
tion. 

The  devices  used  in  connection  with  the  accounts  and 
financial  affairs  of  railroads  wherebv  business  is  facilitated  and 
expenses  lessened,  are  equal  to  the  combined  devices  of  all 
other  departments,  so  far  as  numfcers  are  concerned.  If  the 
old  fashioned  methods  of  merchants  and  manufacturers  were 
used  by  the  accounting  officers  of  railroads,  the  revenues  of  these 
properties  now  divided  among  stockholdiers,  would  in  the  ma- 
jority of  cases,  be  required  to  meet  the  expenses  of  account- 
ing. The  growth  of  corporate  life  has  elevated  the  handling 
of  accounts  from  a  petty  vocation  to  an  active  and  progressive 
science ;  this  science  is  a  part  of  corporate  life,  and  without  it 
that  life  cannot  be  perpetuated  or  carried  on  even  momentarily 
with   safety. 

No  man  has  ever  vet  been  able  to  sav  with  truth  that  he 
has  fathomed  the  intricacies  of  railway  management  so  that  he 
had  nothing  further  to  learn.  It  is  a  science,  and  each  of  its 
branches  possesses  problems  peculiar  to  itself,  requiring  for 
their  elucidation  years  of  thoughtful  study  and  practical  ac- 
quaintance; and  much  of  this  knowledge  when  acquired  at  the 
expense  of  so  much  tinw  and  patience,  cannot  be  taught  or  ex- 
plained. 

The  number  and  character  of  assistants  the  accounting 
officer  requires  will  depend  upon  the  nature  and  extent  of  the 
work,  but  in  anv  event  thev  must  be  skilled  in  the  technicalities 
of  their  duties.  /He  will  require  a  particular  coq>s  of  workers 
devoted  to  passenger  receipts  :  another  to  bookkeeping ;  another 
to  inspection  work  at  stations  and  elsewhere.  If  the  account- 
ing officer  has  supervision  over  both  the  accounts  and  local 
finances,  as  is  sometimes  the  case,  he  will  require  on  his  staff 
such  cashiers,  clerks  and  paymasters  as  may  be  necessary  to 
perform  the  w^rk. 

It  is  of  the  greatest  importance  that  those  in  charge  of 
the  various  bureaus  of  the  accounting  department  should  ]x>s- 
sess  especial  fitness  *for  their  work.  They  must  be  skillcfl  by 
long  years  of  experience;  miiist  know  the  scope,  possibilities 
and  lim/itations  of  accounts.  They  must  also  be  familiar  v;ith 
the  methods  of  other  companies,  so  that  by  comparison  and 
otherwise  thev  mav  be  able  to  determine  what  is  best. 

No  officer  of  a  railroad,  it  may  be  said,  is  more  de{)endent 
upon  his   assistants  than   the  accounting  officer,   and   no  one 
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more  requires  capable  and  trustworthy  men  than  he.  Without 
them  he  w-ill  be  uithout  ability  to  supen'ise  and  execute.  This 
is,  however,  true  of  every  department  of  a  railroad.  It  illus- 
trates the  necessity  of  building"  up  the  service  in  this  direction 
on  an  intelligent  and  p>ermanent  basis. 

^  )ne  of  the  duties  of  the  accountings  officer  is  to  make  fre- 
quent exhibits  of  the  aflfairs  of  the  company,  such  statements 
a^:  are  necessary  to  a  full,  true  and  accurate  understanding*  of 
its  business  and  property.  These  returns  are  the  mirror  in 
which  i>  reflected  to  owners  and  managers,  the  operations  of 
the  property,  in  detail  and  in  gjoss :  in  which  they  may  see  the 
route  they  are  followinjj:;  the  destination  they  are  approaching^. 
The  imf)ortance  of  such  exhibits  can  hardly  be  estimated,  in  the 
case  of  prf/|K-rties  so  large  as  n<x  to  be  within  the  ken  of  a 
particular  man  from  hour  to  hour,  or  that  are  managed  by 
agents. 

In  devising  methods  of  accounting"  designed  to  secure 
authentic  information  in  regard  to  corporate  affairs,  returns 
must  be  verified  by  concurrent  evidence:  by  corresponding 
statements  from  other  and  independent  sources.  If  this  is 
done,  omissions  and  inaccuracies,  whether  intentional  or  other- 
wise, cannot  be  concealed  without  collusion,  a  thing  not  likely 
to  ''Kcur  if  proper  precautions  are  observed.  Herein  lies  the 
secret  of  corjMuate  accounting,  and  the  skill  displayed:  is  the 
test  of  fitness.  The  principle  that  should  be  observed  in  organ- 
izing and  managing  corporations  generally,  namely,  indepen- 
dent but  concurrent  action,  should  be  applied  to  accoimts  with 
reasonable   vigor. 

The  necessity  of  having  the  affairs  of  the  various  depart- 
ments of  a  railroad  corporation  audited  by  an  independent 
and  co-ordinate  department  was  first  strenously  advocated  by 
the  writer,  prior  to  1870.  The  practice  is  now  generally 
recognized  by  enlighteded  governments,  whether  pul>- 
lic  or  private.  It  is  the  metluKJ  of  prtKcdure  enforced  by  our 
general  government.  Tlie  accounting  officer  is  entrusted  with 
the  suf)ervision  ^)f  the  accounts  of  all  who  liandle  money  or  sup- 
plies. Jti  each  (Icparlment  kA  the  «;"t»veriunent  he  has  an  auditor 
with  a  corps  of  assistants  whose  duty  it  is  to  look  after  the 
trust  reposed  in  such  (le])artnient.  In  all  flepartments,  save 
the  treasury,  the  handling  of  money  is  an  incident  only.  In 
tile  latter  it  i>  \\\<\  principal  business.  It  supplies  money  to 
each  department  on  re(juisitions.  Railroad  C'^mpanies  call  them 
vouchers.  After  issuing  the  money  on  the  re<iuisition  of  a  de- 
partment, the  treasury  department  follows  it  up  to  see  that  it 
i«;  properly  u^^ed.  This  duty  is  facilitated  by  requiring  everv 
official   tr>  make  returns   of  receipts  and   disbursements  to  the 
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auditor  of  the  treasury  for  the  department  in  which  he  is  located. 
The  books  of  the  treasury  show  where,  by  whom,  and  for 
what  purpose  money  is  collected :  also  where,  by  whom  and  for 
what  purpose  money  is  disbursed.  Froml  this  universal  knowl- 
edge the  function  of  the  secretary  of  the  treasury  as  auditor  of 
every  department  of  the  government  is  myade  effective.  His 
authority  is  commensurate  with  his  responsibility  and  the  grav- 
ity of  the  service.  The  question  suggests  itself,  why  did  not 
the  government  establish  a  bookkeeping  department,  pure  and 
simple,  to  audit  its  accounts  and  look  after  its  receipts  and  dis- 
bursemients?  The  answer  is.  because  such  a  department,  pos- 
sessing only  abstract  duties  and  clerical  habits,  could  not  make 
its  authority  respected.  Instead  of  being  able  to  enforce  re- 
sponsibility throughout  the  various  departments  and  bureaus 
of  the  government,  it  would  have  been  ignored  or  evaded. 
What  is  true  of  the  government  is  true  of  all  great  corporations. 
The  accounting  department  needs  the  invigorating  and  strength- 
ening assocation  that  possession  of  the  "strong  box''  gives  it ; 
somiething  potential,  that  cannot  be  evaded ;  that  comes  within 
the  easy  comprehension  and  experience  of  every  man ;  that 
exacts  from  him  compliance  with  certain  rules  and  regulations 
if  he  would  get  that  which  belongs  to  him. 

IN  REiFEiRENCE  TO  AUDITING  FREIGHT,  PASSEN- 
GER  BAGGAGE  CAR  AND  MISCELLANEOUS  RE- 
TURNS. 

The  examination  of  the  freight  returns  of  agents  and  others 
is  one  of  the  most  important  duties  connected  with  the  fiscal 
affairs  of  railroads. 

The  methods  used  in  auditing  such  returns  (for  the  pur- 
pose of  discovering  and  correcting  omissions  and  mistakes) 
differ  widelv.     Thev  are,  however,  all  orderly  and  exhaustive. 

Circumstances  have  miuch  to  do  w-ith  the  case. 

No  mat/ter  w'hat  the  svstem  mav  be,  however,  the  wav- 
bill  is  the  foundation  upon  which  the  structure  is  built.  It  is  the 
source  from  which  information  in  regard  to  all  freight  traffic 
is  obtained.  It  is  important,  therefore,  that  it  should  be  in 
evidence  and  correct.  To  insure  these  objects  it  must  be  sur- 
rounded with  safeguards. 

Whatever  differences  may  characterize  methods  of  ac- 
counting in  other  respects,  it  is  essential  that  every  waybill 
should  be  examined  at  headquarters.  iSuch  examination  will 
disclose  more  or  less  errors  of  classification,  rates,  extensions, 
footings,  and  so  on. 

The  amount  of  freight  forwarded  should  agree  with  the 
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amount  received.  Thus  the  tonnage  and  charges  (of  each  kind) 
reported  by  station  A  as  forwarded  to  station  B  should  corre- 
spond with  the  anx)unts  station  B  reports  having  received  from 
station  A.  If  they  do  not  agree,  the  account  should  be  exam- 
ined in  detail  and  the  difference  discovered  and  corrected. 

The  abstracts  of  freight  rendered  by  agents  should  be 
footed  at  headquarters ;  afterward  these  totals  should  be  com- 
pared with  the  summary. 

When  the  audit  of  freight  returns  has  been  completed,  the 
balances,  (i.  e.  the  footings  of  various  columns  that  affect  the 
agents'  accounts)  should  be  certified  to  the  accounting  officer 
for  entry  on  the  general  books.  .Afterward  the  freight  auditor 
should  recapitulate  the  aggregate  charges  for  local  freight 
forwarded  and  received,  to  ascertain  whether  the  amount  of 
freight  forwarded  agrees  with  the  amount  of  freight  received, 
In  the  event  the  two  do  not  agree  he  must  re-examine  the 
accounts  and  locate  the  difference.  The  accuracv  of  the  ac* 
counts  is,  in  a  measure,  verified  by  agreement  of  amounts  for- 
warded and  received. 

The  returns  (including  the  abstracts)  of  local  freight  for- 
warded and  received  should  reach  headquarters  on  or  befoFe 
the  seventh  dav  of  the  month  succeeding  that  for  which  thev  are 
made. 

In  reference  to  joint  freight  accounts  with  other  compan- 
ies. 

Receiving  roads  prepare  and  send  to  the  forwarding  com- 
pany abstracts  of  way-bills  received  up  to  the  time  the  account 
is  closed  i.  e.,  bills  dated  prior  to  the  first  of  the  month  in  which 
the  statement  is  rendered.  They  are  accompanied  by  division 
sheets  showing  each  road's  proportion  of  the  earnings,  also 
balances  due.  All  intcrniediate  roads  interested  are  also  fur- 
nished with  copies  of  the  abstracts  and  division  sheets.  These 
al'Stracts  and  division  sheets  arc  forwarded  so  as  to  reach 
their  destination  not  later  than  the  eighteenth  of  the  succeed- 
ing month,  unless  sonic  other  date  may  he  agreed  upon.  If, 
for  any  reason,  reports  are. not  fc^rwarded  in  time  to  reach  their 
destination  on  the  dale  stated,  the  receiving  company  notifies 
the  forwarding  and  intermediate  com]>anies  by  telegraph  (on 
the  date  specified)  kA  the  amounts  kV\  their  respective  propor- 
ti<;ns.  balances  <lue.  and  so  on. 

The  abstract  and  division  sheets  constitute  in  every  case 
the  l)asis  of  settlement  between  interbilling  comfpanies. 

All  balances  are  settled  l)y  draft  on  or  before  the  twenty- 
fifth  of  the  month. 

In  ^^ettling  the  receiving  r«\'id  ])ays  to  intermediate  com- 
panies their  pro[)ortions  of  the  Inisiness,  regardless  of  whether 
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the  charges  are  prepaid  or  not,  prepaid  charges  and  advances 
being  arranged  between  the  forwarding  and  receiving  roads. 

One  of  the  duties  of  the  accounting  department  of  a  rail- 
road is  to  see  that  the  revenue  from  tickets  is  duly  accounted 
for.  To  facilitate  this  the  ticket  auditor's  office  is  created. 
It  is  an  auxiliary  arm  of  the  service,  aiding  in  the  collection  of 
earnings  and  the  prevention  of  impositions.  It  affords,  among 
other  things,  protection  against  the  introduction  and  use  of 
duplicate  or  fraudulent  tickets,  and  is  intended  to  compel  the 
pronupt  reporting  of  tickets  sold  by  agents  and  others.  The 
office  is  indispensable  to  every  company. 

By  making  free  use  of  the  information  gleaned  by  travel- 
ing auditors  and  with  the  aid  of  many  curious  and  subtle  de- 
vices, impossible  to  enumerate  here,  but-  at  once  effective  and 
economical,  and  wiiich  will  readily  suggest  themselves  to  ac- 
counting offifcers,  the  ticket  auditor  may  throw  around  the 
issue,  sale  and  accounting  for  tickets  safeguards  that  cannot  be 
attained  in  any  less  practical  way. 

On6  of  the  most  important  features  of  the  ticket  auditor's 
office  is  the  collecting,  arranging  and  auditing  of  the  ticket  and 
other  tokens  collected  from  passengers.  The  work  is  simple 
but  very  voluminous  in  the  case  of  a  big  road.  Some  of  the 
primary  details  observed  may  be  noticed.  In  the  first  place 
those  engaged  in  the  work  should  learn  the  name  of  every 
ticket  ofBce  and  the  ord-er  in  which  it  appears,  and  on  what 
division,  so  that  they  will  know  its  location  without  having  to 
refer  to  the  list  of  stations.  This  knowledge  is  necessary  to 
enable  them  to  work  rapidly  and  accurately.  They  must  also 
learn  the  name  of  every  railroad. 

In  assorting  and  examining  tickets,  they  are  required  to 
keep  a  sharp  lookout  to  see  that  tickets  are  properly  can- 
celled and  when  not  so  cancelled,  to  correct  omission. 

Immediately  upon  receipt  of  the  ticket  reports  and  re- 
turns the  work  of  auditing  the  same  commences.  The  process 
cannot  be  accurately  described.  The  most  labored  analysis  is 
observed.  The  figures  examined,  comipared,  footed,  and  finally 
after  being  found  correct  are  posted  upon  the  journal  used  by 
the  general  bookkeeper. 

When  accounts  are  audited  monthly,  returns  of  tickets 
sold  by  agents  should  reach  the  ticket  auditor  by  the  first  train 
after  the  close  of  the  month.  If  in  auditing  returns  an  error 
is  discovered,  notice  of  the  fact  is  forwarded  to  the  agent  or 
company  making  the   mistake. 

In  reference  to  balances  due  from  agents  for  local  ticket 
sales,  the  amount  is  certified  to  the  accounting  officer  upon  the 
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agents'  ticket  journal  after  the  returns  have  been  audited. 
The  process  is  very  simple.  Hou'«ever,  the  tickets  reported 
as  sold  are  compared  with  the  tickets  collected. 

Sometimes  tickets,  after  being  stamped  or  having  the  des- 
tination inserted,  are  not  used.  In  such  wavs  manv  tickets 
are  spoiled.  Across  the  face  of  such  tickets,  agents  write  in 
ink  "void,"  inserting  the  date.  These  tickets  are  sent  to  head* 
quarters  with  the  returns. 

The  amount  due  from  conductors  for  collections  is  veri- 
fied so  far  as  possible  by  the  ticket  auditor  and  certified  to  the 
accounting    officer    on   conductors'   journal. 

In  reference  to  the  extra  baggage  business  of  agents,  re- 
turns therefor  may  be  forwarded  to  headquarters  by  the  first 
train  after  the  close  of  the  month.  As  soon  as  the  accounts 
can  be  audited  (say  not  later  than  the  nineteenth)  balances  are 
certified  to  the  accounting  officer  for  entry  on  the  general 
books. 

In  reference  to  the  miscellaneous  receipts  that  enter  into 
the  accounts,  such  as  suntdiing,  dockage,  car  services,  etc.,  not 
shown  on  freight  way-bills,  a  return  may  be  made  of  same 
monthly  or  as  often  as  agreed  upon.  A  return  should  also  be 
rendered  of  anuounts  remaining  in  the  hands  of  agents  from 
over-collections,  credits,  etc.  These  amounts  may  be  certified 
to  the  general  bookkeeper  on  the  "Agent  Accounts  Journal" 
or  separately,  as  desired. 

Amiounts  due  other  companies  (for  the  use  of  cars)  are 
credited  in  the  month  in  which  the  cars  are  used ;  amounts  due 
from  other  companies  for  use  o\  cars  are  charged  upon  receipt 
of  the  returns  therefor.  When  the  transactions  for  a  month 
are  thus  passed  the  balance  of  the  account  is  struck  and  the 
amount  drawn  for  by  the  creditor  company.  Notice  of  the 
draft  is  not  recjuired  by  the  great  bulk  of  the  companies,  the 
general  understanding  being  that  as  soon  as  the  balance  is 
kn(.)wn  by  the  creditor  company  it  may  draw  {ox  the  same. 

The  summing  u])  of  freiglit.  passenger  and  other  accounts 
should  be  in  the  liands  of  the  accounting  officer  on  or  before  the 
19th  of  the  succeeding  month. 

THK  MAXXER  IX  WHICH  EARXIXGS  AXD  DIS-" 
r>rRSKMEXTS  ARE  EIX'ALLY  FOCUSED  OX  THE 
GEXERAL  nooKS  AXD  THE  AXXTAL  XET  PROFITS 
OR  LOv^S  IS  DETERMIXEIX 

TVofil   Or   Loss  or  Income   Accounts. 

Tliis  exhibit  embraces  on  one  side  the  company's  current 
receipts  and  on  the  other  side  its  operating  expenses,  taxes  and 
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fixed  charges.  It  shows,  also,  any  amount  there  may  be  avail* 
able  for  dividends,  or  the  deficit,  if  there  is  a  deficit.  The  bal- 
ance of  cash  in  the  treasury  of  a  company  cuts  no  figure.  The 
purpose  of  this  statement  is  to  show  the  result  of  operations. 
It  is  quite  possible  that  a  portion  of  the  earnings  exists  in  the 
shape  of  balances  due  from  patrons  and  connecting  lines.  This 
fact,  however,  is  not  material,  as  the  amount  has  not  been 
earned.  In  the  same  way  all  accrued  operating  expenses  and 
taxes  are  included,  whether  paid  or  not. 

The  practice  among  many  Amterican  railroads,  of  utiliz- 
ing a  part  of  their  earnings  for  improving  and  bettering  their 
properties,  cuts  no  figure  in  determining' results.  The  amount 
applicable  for  dividemls  is  properly  the  net  after  paying  oper- 
ating expenses,  taxes  and  interest.  If  any  of  this  surplus 
has  been  diverted  for  purposes  of  improvement,  it  is  purely  a 
question  of  policy  as  to  its  final  disposition  and,  therefore,  one 
that  cannot  be  judged  in  adivance  or  covered  by  any  formula. 

The  credits  to  income,  or  profit  and  loss,  are  embraced 
under  the  |gllowing  heads  and  include  the  things  specified  in 
connection  with  each: 

Passenger  Earnings: — This  account  includes  the  gross  re- 
ceipts from  passengers,  whether  carried  on  passenger  or  freight 
trains,  amounts  received  for  hauling  cars  in  passenger  trains, 
receipts  for  accommiodations  in  parlor  and  other  cars,  charges 
for  transporting  corpses  when  ticketed  the  same  as  passengers. 

Freight  Earnings: — This  account  includes  the  receipts  for 
transportation  of  freight  (not  otherwise  provided  for)  whether 
carried  in  freight  or  passenger  trains.  It  also  embraces  charges 
for  transportation  of  milk,  earnings,  (save  from  passengers) 
derived  from  transportation  of  property  of  circuses  and  similar 
shows;  also  amounts  received  for  hauling  cars  in  freight 
trains. 

Express  Earnings: — This  account  includes  amounts 
charged  for  transportation  of  express  matter. 

Mail  Elarnings: — This  account  includes  amounts  charged 
the  government  for  the  transportation  of  mails  and  messengers, 
and  for  facilities  rendered  in  connection  therewith. 

Miscellaneous  Earnings: — This  account  inchules  extra  bag- 
gage charges,  amounts  for  transportation  of  parcels  and  ani- 
mals in  baggage  cars ;  credit  balances  for  mileage  of  cars,  credit 
balances  for  switching  and  transferring  cars,  amounts  charged 
for  rent  of  tracks,  buildings,  lands,  yards  and  terminals  (when 
same  are  directly  connected  with  the  operation  of  the  road) : 
amounts  charged  for  storage,  car  service,  loading  and  unload- 
ing, cooperage,   weighing,  charges  against  news   agents,  and 
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iifhrt  \0!iti  rs  rntittcvtctl  wiih  iho  operation  of  a  road  nol  other- 

WUr   pinvidril  fn!'. 

Inlrtrvi  nil  lUnitK  Owiiotl  l\v  a  Company: — This  account 
in<luili^H  int«*HH!  k\\\  Uoiuls  ownotl  by  iho  Company,  whether 
»amr  air  lirlil  in  its  nrasnrv  or  in  trnst  tor  it  hy  a  trustee. 

\\  hrn.  h«>\\v\n.  hoiitls  aro  «U*posiicil  >\-ith  a  trustee,  in 
hru  c»f  othn  hniuU  ismioiI.  thc\  arc  in  iho  nature  of  a  setHDflF. 
In  Mil  h  lavr.  tlir  ninonni  roooivotl  n>  interest  on  the  bonds 
ilrpnMtitI  JN  tir«lite«i  to  tile  acv^onni  to  which  the  interest  on  the 
i»ntvt;»ntlini*   h«Mitls  is  eharj^e^l. 

l>ivi»lrii*N  or  Stoek  Owrtevl  h\  the  Company: — This  ac- 
eiMint  nil  hi«lev  ili\i«len«lN  or  intrres:  on  stock  owned  bv  the 
e«Mnpan\.  whetlKT  vinie  ^vc  lieui  in  its  treasury*  or  in  trust 
(tM    It    In    a    tnivtre 

\liM  rllAiieoiiv  Ineome  Th;>  ;^cci^;:ri:  ino^ndes  interest  on 
n«>lrv  ant!  loaiiv.  pnnnnm>  iMi  noWv  i^:  cnrren:  accounts  sold, 
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Divideiids  on  Stock: — ^This  account  includes  dividends  on 
capital  stock  or  evidences  of  the  latter,  or  substitutes  there- 
for. 

Other  accounts  than  those  mentioned  in  the  foregoing 
nviy  be  opened  as  occasion  requires  to  cover  receipts  or  dis- 
bursements of  an  extraordinary  nature  which  may  arise  in  the 
operation  of  railroads,  and  which  it  is  desirable  for  any  purpose 
to  show  apart.  The  foregoing,  however,  constitute  generally 
all  the  headings  that  appear  in  the  profit  and  loss  account. 

As  will  be  seen  from  the  foregoing,  profit  and  loss  is 
credited  -with  earnings,  less  certain  petty  items  in  the  nature 
of  refunds,  draw*backs  and  overcharges ;  it  is  charged  with  oper- 
ating expenses,  taxes,  interest  and  rentals. 

If  receipts  exceed  expenditures  the  diflference  represents 
net  income,  if  they  fall  short,  it  represents  a  deficit. 

Dividends  are  properly  payable  out  of  net  income. 

The  income  account,  it  will  thus  be  seen,  embraces  every 
current  receipt  and  expenditure  incident  to  the  operation  and 
maintenance   of  the  proi>erty. 

A  study  of  the  Incom^e  Account  shows  that  everything  is 
finally  summed  up  in  this  statement.  If  a  dollar  is  lost,  stolen 
or  frittered  awav  it  lessens  the  balance  carried  to  the  credit 
of  owners  (that  is  the  surplus)  just  so  much.  If  earnings  are 
honestly  collected  and  expenditures  carefully  scrutinized,  the 
incomic  account  should  exhibit  the  full  capacities  of  a  prop- 
erty;  otherwise   not. 

THE  GENERAL  BAiLANCE  SHEET. 

The  general  balance  sheet  of  a  company  sums  up  its  affairs 
and  summarizes  its  accounts.  It  is  a  resume  of  its  operations 
up  to  date. 

A  great  desideratum  in  this  balance  sheet  is  to  arrange 
and  condense  the  information  so  that  the  reader  may  compre- 
hend at  a  glance  the  things  it  is  essential  he  should. 

It  should  embrace  only  such  information  as  is  of  interest 
to  owners  and  managers,  and  those  who  seek  investments  in 
the  property. 

It  should  be  remembered  in  compiling  such  a  statement 
as  this  that  too  nice  particularization  of  facts  tends  to  befog 
rather  than  enlighten.  ' 

In  this  exhibit  only  the  aggregates  of  the  different 
classes  of  accounts  should  be  embodied.  The  details  nec- 
essarv  to  the  elucidation  of  these  accounts  can  be  rendered 
apart. 

A  general  balance  sheet  should  exhibit  on  the  debtor  side 
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the  cost  of  the  property:  also  its  assets,  including  supplies. 
Oi  the  other  side  of  the  statement  should  be  shown  the  amount 
of  the  capital  stock,  classified,  particular^  of  funded  debt,  and 
liabilities  of  various  kinds.  Further  than  this  it  should  not 
go. 

FINANCE. 

In  the  life  of  a  railroad  there  are  three  well  defined  periods 
of  development,  namely: 

Financing, 

Construction, 

Maintaining. 

Mr.  Kirkman  devotes  ten  chapters  in  volume  No.  3  to  the 
salient  features  of  railroad  finance  and.  while  it  would  be  exceed- 
ingly instructive  to  investigate  the  subject  fully,  it  is  one  which 
should  be  given  more  time  than  we  can  spare  tonight.  How- 
ever, it  may  be  well  to  learn  som'ething  of  the  different  kinds 
of  bonds  and  shares  and  the  methods  governing  their  issue  and 
pavTuent. 

**The  total  cost  of  a  company's  property,  including  the 
supplies  and'  working  fund  required  in  its  operation,  is  the 
prof)er  basis  of  its  capitilization.  In  the  United  States  this  is 
represented  largely  by  mortgage  bonds  and  what  is  called  capital 
stock.  The  latter  should  more  properly  be  called  shares  cap- 
ital. The  term  capital  stock  in  the  sense  we  use  it  is  mis- 
leading, because  applied  to  a  security  that  represents  only  a 
fraction  of  the  cost. 

In  England  they  speak  of  the  capital  stock  of  railways. 
Never  of  cost.     The   fornKT   at   one   time   inrplied  the  latter. 

Every  company  should  be  priviligcd  to  cause  the  cost  of 
its  j)roperty  lo  be  represented  either  with  interest  bearing 
bonds  or  shares  (The  English  speak  of  the  obligations  of  gov- 
ernments as  stocks,  the  securities  of  railroads  as  shares)  any 
excess  of  cost  over  such  issues  to  stand  upon  the  books  until 
such  time  as  the  proprietors  see  proper  to  give  it  representation ; 
it  is  a  })art  (jf  the  cai)ital  as  m'ucli  as  the  first  dollar  paid  toward 
the  venture. 

Whatever  a  company  earns  over  its  operating  expenses^ 
taxes,  rentals.  intere>t,  and  other  accounts  chargeable  against 
income,  belongs  to  the  owners  of  its  shares,  to  be  equitably 
apportioned  among  them.  It  is  called  a  dividend.  This  divi- 
sion is  in  many  cases  delayed.  In  some  instances  it  is  never 
made,  but  withheld  for  use  in  improving  the  property.  How- 
ever, it  \<  in  the  nature  mI  a  h^an,  and  >houl(l  not  be  covered  up 
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in  the  accounts  nor  lost  sight  of.  It  is  an  obligation  due  to  the 
share-holder,  the  same  as  a  note  of  hand,  payable  when  the 
exigencies  erf  business  will  pemut. 

A  majority  of  the  shares  of  the  capital  stock  of  a  property 
(or  a  majority  of  those  voting,  accordiing  to  the  by-laws  of  the 
company)  elect  its  directors.  These  control  its  operations  for 
the  period  of  time  for  which  they  are  elected.  In  the  event  of 
foreclosure  and  sale  of  a  property,  the  shareholders  (wiho  are 
the  company)  possess  the  right  of  redemption,  but  in  the  event 
this  right  is  not  exercised,  their  shares  may  becomie  invalid. 

The  par  value  of  a  share  of  capital  stock  in  an  American 
railroad  is  itsuallv  one  hundred  dollars.  In  som^  cases  the 
shares  are  fifty  dollars  each.  Frequei^tly.  two  kinds  of  shares 
(preferred  and  common)  are  issued.  Their  printed  form  is 
substantially  alike.  They  have,  however,  different  rights.  The 
higher  grade  is  called  preferred  stock  or  preference  shares, 
the  subordinate  grade,  common  or  ordinary  stock.  The  right 
these  shares  severally  enjoy,  and  the  maximum  amount  of 
each  that  may  -be  issued,  are  set  forth  in  the  articles  of  incor- 
^  poration  and  this  limit  can  not  be  exceeded  without  the  formal 
consent  of  the  parties  in  interest. 

Many  companies  have  more  than  two  classes  of  shares. 
The  relation  they  sustain  to  each  other  is  determined  by  the 
circumstances  that  necessitated  the  diversity  of  interest.  When 
a  company  in  poor  credit  is  compelled  to  raise  money,  the  best 
terms  it  can  get  are  accepted ;  sometimes  mortgage  bonds  are 
thus  created ;  somietimes  new  shares  are  issued  (at  a  great  dis- 
count, perhaps),  which  shares,  by  consent  of  the  holders  of 
existing  securities,  frequently  take  precedence  of  prior  issues. 
There  is  no  fixed  value.  It  is  in  such  ways  that  different 
classes  of  shares  and  bonds  come  into  existence.  The  rights 
enjoyed  by  holders  of  preferred  and  common  shares,  on  dif- 
ferent roads,  are  rarelv  the  same. 

When  there  are  two  classes  of  stock,  the  preference  usually 
extends  no  further  than  a  division  of  net  earnings.  Thus  while 
the  holders  of  preferred  stock  may  be  entitled  to  a  certain 
return  before  inferior  stock  shares  can  receive  anything,  still, 
in  the  event  the  property  is  sold,  the  surplus,  after  satisfying 
the  mortgage  and  other  debts,  is  divided  ec|ually  among  all 
classes  of  shareholders.  In  some  instances,  however,  the  rights 
of  the  preferred  holders  extend  to  a  division  of  the  property. 

Dividends  are  declared  bv  the  board  of  directors.  The 
meeting  at  which  a  dividend  is  declared  must  be  legally  con- 
vened and  must  in  all  respects  conform  to  the  statutes  and  the 
company's  by-laws.     The  amount  of  the  contemplated  dividend 
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being  fixed  by  the  board,  it  declares  how  it  shall  be  paid 
(whether  in  cash,  in  shares  or  in  bondsj  and  when.  It  also 
fixes  the  date  when  the  books  in  which  transfers  are  recorded 
shall  be  closed  and  when  they  shall  be  reopened. 

Dividends  are  paid  to  the  order  of  the  j>ersons  who  appear 
upon  the  stock  ledger  as  owners  at  the  time  the  books  are 
closed. 

A  period  averaging  from  ten  to  thirty  days  usually  elapses, 
between  the  declaration  of  a  dividend  and  the  closing  of  the 
books.  The  reason  is  that  there  are  many  shares  passing 
from  hand  to  hand  (as  they  are  bought  and  sold)  that  have  not 
been  transferred  on  the  books.  When  a  certificate  is  sold  bv 
the  original  holder  the  power  of  attorney  on  the  back  is  signed 
in  blank  bv  him.  Tliis  enables  the  holder,  whoever  he  mav  be, 
to  take  it  to  the  office  of  the  registrar  at  any  time  he  pleases 
and  have  it  transferred.  But  shares  frequently  change  hands 
many  times  without  transfer  of  ownership  appearing  on  the 
books. 

When  a  dividend  is  declared,  every  person  who  owns  a 
certificate  registered  in  the  name  of  some  one  else  usually 
(but  not  necessarily)  has  it  transferred.  It  is  in  order  to  facili- 
tate these  transfers  that  a  period  of  time  is  allowed  between 
the  declaration  of  a  dividend  and  the  closing  of  the  books. 
While  the  books  are  closed  details  regarding  payment,  such  as 
the  drawing  of  checks,  etc.,  arc  perfornted. 

Mankind  has  only  a  vague  idea  of  what  constitutes  a  sink* 
ing  fund.  Many  who  are  otherwise  attentive  to  what  transpires 
around  them  refuse  to  consider  the  term  at  all  when  thev  meet 
it  in  print. 

A  sinking  fund  is  something  set  apart  for  a  particular 
purpose.  It  does  not  necessarily  consist  of  money.  We  will 
suppose  that  a  railroad  company  has  certain  bonds  that  will  be- 
come due  at  a  specified  time  in  the  future.  To  insure  the 
payment  of  these  bonds,  a  fixed  sum  is  laid  aside  annually,  or 
semi-annually.  The  amount  thus  husbanded  can  be  used  for  no 
other  purpose   whatsoever.     It  is  called  a  sinking  fund. 

Frequently  no  provision  is  made  in  a  mortgage  for  a  sink- 
ing fund.  In  many  cases  the  creation  of  a  sinking  fund  is 
esteemed  imperative  by  investors.  The  object  sought  is^  of 
course,  to  strengthen  the  security:  to  insure  the  fulfillment  of 
all  the  obligations  of  the  mortgage,  including  the  payment 
of  interest  and  principal  when  due.  The  company  issuing  the 
mortgage  binds  itself  to  place  a  specified  sum  at  fixed  periods 
in  the  hands  of  the  trustee  of  the  fund.  Sometimes  these  pay- 
ments are  in  cash,  sometimes  in  bonds  of  the  issue  for  which 
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the  fund  is  created,  sometimes  in  other  securities.  Provision 
is  also  made  in  regard  to  investing  the  accretions  of  the  fund, 
i.  e.,  the  interest  and  premiums  that  accrue  on  the  amount  in 
the  hands  of  the  trustee. 

In  case  uncanceled  bonds  are  deposited  with  the  trustee, 
the  provisions  of  the  fund  require  that  the  interest  on  such 
bonds  shall  be  collected  and  added  to  the  fund.  Whatever  sum 
the  trustee  may  have  on  hand  when  the  bonds  miature  he  uses 
in  payment  of  the  mortgage. 

To  prevent  improper  use  of  bonds  thus  deposited,  the  fact 
that  they  are  held  in  trust  should  be  plainly  stamped  upon  the 
face. 

Sinking  funds  should  only  be  paid  in  cash  when  bonds  for 
which  the  fund  is  created  cannot  be  purchased  and  used  in  lieu 
thereof. 

In  some  cases  it  is  provided  that  in  the  event  sufficient 
bonds  cannot  be  purchased  at  a  specified  price  in  the  market 
to  satisfy  a  sinking  fund,  the  trustee  may  draw  by  lot  the  num- 
ber of  bonds  required,  the  holders  of  such  bonds  being  com- 
pelled to  deliver  the  sam«e  at  a  stipulated  rate.  This  plan 
is  a  very  good  one,  but  it  is  objectionable  to  the  holder  of 
bonds,  as  it  makes  the  duration  of  their  investment  uncertain. 
Such  provisiqn  is.  therefore,  held  in  the  place  of  a  stable  secur- 
ity to  be  undesirable. 

Of  the  various  forms  of  sinking  funds,  that  which  requires 
the  keeping  alive  of  the  bonds  in  the  hands  of  the  trustee,  and 
the  collection  of  the  interest  thereon  and  its  re-investmtent  by 
the  trustee,  affords  greatest  security. 

In  reference  to  the  treatment  of  sinking  funds  in  the  ac- 
counts, they  are  in  the  nature  of  unrepresented  capital.  A 
sinking  fund  takes  the  place  of  obligations,  that  at  one  time 
represented  cost.  It  has,  therefore,  the  same  rights  as  the 
original  investment ;  the  right  to  be  represented  by  bonds  or 
shares.  It  is  not  chargeable  against  income  any  more  than 
any  other  capital  expenditure.  The  reason  why  wc  so  often 
find  it  included  in  the  income  account  is  because  of  tlic  conser- 
vatism of  proprietors.  It  is  another  way  they  have  of  strength- 
ening their  properties.  It  is  similar  in  effect  to  making  im- 
provements with  net  earnings.  While  the  practice  appears  to 
trench  on  the  rights  of  stockholders,  it  is  not  to  be  hastily  con- 
demned. The  fact  that  it  is  done  by  sagacious  and  practical 
business  men  is,  in  itself,  sufficient  evidence  that  it  is  proper. 
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ANNOUMOCMENT 


BUSINESS  ENOINEERINC 

That  the  technical  educati'.-n  icniiihi-j  -■  cvncra'.iv  t"  !he 
ith  of  this  ccmnirv  is  meeting  a  reaj  nei--;  i-rA  vr-l'.JcinL'  'eal 
(  to  the  C'uniry  at  iarpe  is  C'rici-'ii-l  iiy  ai'  ;h'.ui:hirj! 
peofrfe. 

This  broad  statement  applies  esf>ecia;!>  t--  i-T!i::nwr:i;ir  e^jnca- 
tian.  Nevertheless,  there  is  cvuliiii.  .n  iti  the  ciirriciia  ■■!  er.ein- 
enin^  schools  which  is  the  natural  rt-=i:l:  ■■:  tN^■l-T■ien^.■^.-  in  teach- 
11^  In'  the  faculties,  exjicrience  in  (j^iin-nL'  ^n'l  !:  ■l^lin:.'  -■.-ij'-uri;:-.-!! 
by  the  graduates.  an'J  experience-  hy  tr.irine--  :r.(,-n.  ■■  r>  ri'.:  r.i 
and  bureaus  and  departments  i-i  yivcmi.t-rj;  -.■.!-,■  tv;!  ;.  rrr^in- 
aerii^  students  in  jf-.>i:i.  .ns  'A  tru»t  ar.'i  re?:.-- ■:■-:'!): I::/. 

With  enpineerine  tducati'.'n  '.h-j'  pa-^ir.^'  ':"  -•:■■'■.•:■•■.■.  :■-  i: 
were,  before  so  many  critical  eye>.  i:  ■■■■■-■S.-'.  r- :  '■':  —  -  =->:a^'-.  if 
now  and  then  some  •'.■ne  j:*cuJiar  fea:-.-:-.  ■  :  :'-.:?  rw.  ;-.-  i--  -i. 
pcfhaps  a  weak  feature.  -h-.i:''l  rtcviv.  s  U-l'-.  =:-.  -  ■:^:-■ri^^■l 
dun  of  thciueht  and  crili'.i'-r:!.     A-  r.  :   \-:--  ■■  ."r- 

niol  journals  and  the  trar.-acti' ns  f  :rr  i- _:■■■.■,—■  t  -  •.■.■.■:: 
give  considerable  spare  rir-t  i'  ■■ne  a-:'.  :'-.'--.  ■•■■  -:  .  k' 
-  phase  or  detail  '-.'f  e- ji:^ •.-■,-':- l'  •;'■■.:£:■  -       :■'  -  ■'-■■  ~   - 

dttjtoTthePT':-nv:ir.-Ti-.T.[::riri:--.:':\:r^-  -  ■  l-  ■  -:..^■.■J 
yvurt  been  diiccssini:  tr.-.:   '-.iVfLt   i-  "  :  -  ''&= 

1  in  the  evolution  aV'Ve  rtfe"-.  ■;  :  .     I—:-  r.i-  •      ■•;-:    r  j 
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of  policy,  of  ideals  and  of  methods  have  been  raised,  settled  or  de- 
ferred for  further  light  or  experience. 

For  several  years  the  writer  has  been  impressed  with  the 
fact  that  the  engineering  graduate  is  woefully  deficient  in  ac- 
quaintance. wA  to  say  knowledge,  of  the  principles  underlying 
ordinary  business  transactions  between  individuals,  corporations, 
etc. 

To  say  '*wr>cfully"  deficient  is  not  a  bit  too  strong,  because 
in  this  day  and  age  the  successful  engineer,  i.  e.  the  man  who 
is  a  constructive  engineer  in  the  broadest  sense  of  the  words, 
must  be  a  man  of  affairs  in  order  to  handle  the  financial  prob- 
lems as  well  as  to  supervise  the  business  details  with  which  his 
engineering  practice  will  most  certainly  be  surrounded  and  per- 
meated. 

At  the  same  time  the  writer  has  realized  and  realizes  now 
that  much  of  the  business  training  of  the  engineer  and  his  con- 
serjuent  strength  as  a  man  among  men  must  be  the  outgrowth  of 
experience  and  environment  outside  of  college  and  campus. 

I5ut  it  is  aLv>  a  fact,  recognized  by  those  who  know  the 
capabilities  of  engineering  graduates,  that  the  engineering  cur- 
ricula flo  not,  in  general,  prepare  the  student  for  immediate  use- 
fulness, that  his  professional  proficiency  is  the  outgrowth  of 
more  or  less  drurlgery  in  the  mastery  of  details  of  the  particular 
line  of  work  which  he  pursues  after  graduation  and  that  the 
time  thus  spent  in  getting  acquainted  with  his  world  will  depend 
\\\YA\  his  natural  ])ersonal  qualities,  such  as  honesty,  tact,  execu- 
tive ability,  etc.,  and  upon  the  thoroughness  with  which  he  has 
imbibed  or  has  been  imbued  with  the  principles  of  the  sciences 
unrjerlying  his  profession  and  upon  the  mental  discipline  gen- 
erally of  his  college  course. 

'*Tlu"  principles  of  the  sciences  underlying  his  profession," 
is  the  real  key-note  of  the  technical  curriculum.  Xow,  business 
is  a  science  and  an  art,  and  it  underlies  the  profession  of  the 
engineer.  Therefore,  may  not  the  inculcation  of  its  principles 
be  j^iven  a  place  in  the  college  course  of  the  engineer? 

Tile  writer  would  answer  this  cjuestion  in  the  affrmative  and 
he  (V^<.">  not  stand  alone.  l>ut  it  is  much  easier  to  answer  "yes" 
tr)  the  rjuestion  than  to  establish  satisfactory  courses  of  study  in 
''business  engineering." 

The  obstacles  are  (a)  the  present  overcrowded  curricula, 
and  (1))  tlie  inherent  difiioulties  in  the  presentation  of  the  sub- 
ject in  an  attractive  or  suirirestive.  and  consequently  in  a  truly 
valnahle  way  to  tlie  students. 

(  )lKtacle  lai  is  readily  overcome  if  we  admit,  as  we  must. 
the  importance  of  the  business  side  of  engineering,  and  a  place 
can  he  made  if  ol)siac]e   (b)  can  be  overcome. 
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At  Stevens  Institute  of  Technology  there  is  a  Department 
of  Business  Engineering,  and  the  attention  of  the  reader  is  called 
to  the  wav  in  which  the  difficulties  of  the  case  have  been  met  at 
that  institution  as  presented  by  its  president,  Alex.  C.  Humphreys, 
who  is  also  an  alumnus  of  the  institution  and  an.  engineer  of  large 
business  as  well  as  professional  experience. 

*"As  in  schools  of  engineering  we  cannot  expect  to  instruct 
the  students  in  all  the  specializations  of  engineering  science  and 
practice,  so  with  instruction  in  business  methods  we  can  expect 
to  give  only  a  broad  training  in  fundamentals  upon  which  the 
student  can  safely  and  expeditiously  build  when  the  need  for 
specialization  is  encountered. 

"If  it  be  admitted  that  the  engineer-student  should  receive 
some  instruction  in  business  methods  before  graduation,  it  then 
remains  to  be  determined  what  can  be  added  in  this  connection 
to  a  course  already  crowded  almost  to  the  limit.  Perhaps  the 
matter  of  first  importance  is  accounting.  We  cannot  expect 
to  train  the  students  to  be  expert  book-keepers,  nor  is  it  necessary 
to  do  so;  but  we  can  expect  to  give  them  what  is  of  more 
value  and  what  many  book-keepers  do  not  possess — a  sound 
knowledge  of  the  principles  of  double-entry  bookkeeping.  This 
knowledge  engineers  need  to  enable  them  to  exercise  a  close, 
intelligent  and  independent  supervision  of  manufacturing  cost. 

"The  students  should  be  taught  to  carefully  and  conscien- 
tiously discriminate  between  the  charges  to  capital  or  revenue, 
and  thev  should  be  warned  of  the  ease  with  which  errors  can  be 
made  in  this  connection  and  the  disastrous  consequences  likely 
to  follow  their  commission.  Thev  should  also  be  shown  the 
necessity  for  making  adequate  provision  for  depreciation  of  plant, 
the  scheme  to  be  based  upon  an  exhaustive  analysis  of  local 
conditions  and  not  u^x^n  the  blind  acceptance  of  arbitrary  rules 
formulated  by  accountants.  They  should  be  shown  that  books 
can  be  so  kept,  either  through  ignorance  or  design,  as  to  hide  the 
facts  and  to  present  a  warrant  for  the  payment  of  dividends 
unearned.  They  should  be  shown  that  all  this,  and  much  more, 
they  will  need  if  they  are  to  be  competent  as  managers  or  re- 
liable as  advisors  in  connection  with  the  purchase  of  properties. 

"They  can  also  be  shown  that  often,  when  called  in  to  pro- 
nounce on  the  value  of  some  new  apparatus  or  process  where 
these  have  already  been  under  commercial  test,  tlie  teclinical 
investigation  may  well  be  supplemented  by  a  competent  exam- 
ination of  the  books  of  account;  and  that  here  the  man  who  is 
only  an  engineer  or  only  an  accountant  will  probably  be  found 
incapable  of  conducting  such  an  examination.     In  such  a  course 
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might  also  well  be  included  enough  instruction  in  the  science  of 
statistics  to  warn  the  student  against  the  danger  of  drawing 
conclusions  from   insufficient  or  inconsistent  data. 

"In  connection  with  the  work  in  this  and  other  departments 
the  effort  should  be  made  to  bring  the  students  to  a  keener 
appreciation  of  the  value  of  a  working  command  of  English. 
They  should  be  shown  that  it  is  not  enough  that  they  possess 
the  knowledge,  but  they  must  have  the  ability  to  convey  to  others, 
and  especially  to  their  clients,  in  language  concise  and  free  from 
ambiguity,  the  results  of  their  professional  or  administrative 
work. 

*TJnquestionably  there  is  a  crying  need  for  more  efficient  work 
in  the  teaching  of  English  in  the  schools  of  technology,  and 
perhaps  this  statement  may  fairly  be  extended  to  include  some 
of  the  colleges  and  universities.  Reform  in  this  direction  is 
most  difficult  of  accomplishment.  The  work  performed  is  too 
often  of  a  perfunctory  character,  whereas  it  should  be  character- 
ized by  enthusiasm  and  originality.  The  time  available  is  limited, 
and,  therefore,  the  first  care  should  be  to  give  such  a  training  in 
English  as  will  be  most  efficient  to  meet  the  requirements  of  pro- 
fessional practice. 

"This  leads  naturally  to  another  feature  which  mav  well  be 
included  in  the  department  of  business  methods — instruction  in 
the  law  of  contracts.  We  cannot  expect  to  give  engineer-stu- 
dents a  working  knowledge  of  the  law  of  contracts,  but  we  may 
very  reasonably  expect  to  impress  them  with  the  dangers  to  be 
encountered  and  the  necessity  of  knowing  when  it  is  advisable  to 
seek  thoroughly  competent  legal  advice.  Some  advice  in  this 
line  can  also,  to  advantage,  be  included  in  the  lectures  on  engin- 
eering practice. 

"At  Stevens  Institute  of  Technology  a  course  in  business 
methods  was  started  in  i8^;7.  though  it  was  not  until  two  years 
later  that  the  work  was  put  upon  a  firm  basis.  At  first  a  number 
of  engineers  and  bankers  gave  a  scries  of  lectures  to  the  Senior 
Class,  to  point  out  by  examples  from  their  own  professional 
and  business  experiences  the  necessity  for  the  engineer  to  rec- 
ognize that  his  work  must  be  in  accord  with  commercial  practice. 
Two  years  later  ten  lectures  on  accounting  were  delivered  to 
the  Junior  Class;  but  as  this  work  was  left  optional,  the  students 
derivefl  little  benefit  from  it.  For  the  last  three  years  the  course 
has  inchidcd  twenty  lectures  and  recitations,  followed  by  regu- 
lar examinations.  It  is  believed  that  this  course  has  been  of  real 
value,  and  could  liavc  been  of  far  more  value  if  the  students  in 
the  first  few  lectures  could  have  been  brought  to  believe  that 
this  is  a  subject  which  properly  belongs  in  a  course  in  engin- 
eering. 
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"Now  this  part  of  the  curriculum  has  been  again  carried  for- 
ward to  the  senior  year.  It  is  hoped  and  believed  that  from  now 
on  this  feature  of  the  curriculum  will  be  of  much  greater  value 
to  the  students  because  the  first  few  lectures  will  be  delivered  by 
successful  engineers  and  business  men  who  have  in  their  work 
demonstrated  the  necessitv,  or  at  least  the  advisability,  of  such 
training.  It  is  believed  that  the  students  will  be  ready  to  accept 
such  testimony  and  act  u|X)n  it  where  they  would  not  do  so  if  the 
advice  were  offered  by  professional  educators  or  accountants. 

**  As  it  is  important  that  the  first  year  s  class  should  be  promj)t- 
ly  impressed  with  the  practical  necessity  for  such  a  knowledge 
of  English  as  has  already  been  spoken  of,  a  few  talks  will  be 
given  to  the  entering  classes  to  bring  them  into  a  more  symp.'ithe- 
tic  and  receptive  mood  toward  this  and  all  other  non-technical 
studies  included  in  the  curriculum. 

"Generally  the  entering  class  in  their  wisdom  are  ready  to 
promptly  denounce  as  useless  or  out  of  ])lace  these  non-technical 
studies ;  tlius  the  sympathetic  co-operation  of  the  students,  which 
is  such  an  imj^ortant  element  in  the  efficient  teaching  re(|inred 
in  a  full  course  of  studv,  is  not  obtained,  and  the  foundation  is 
laid  for  many  regrets  to  !>e  experienced  in  the  years  after  grad- 
uation." 


*  RAILWAY  SIGNALING 

By  L.  R.  CLAUSEN 

signal  Engineer  Chicago,  Milwaukee  ft  51.  Paul  Railway 

The  advent  of  the  railway  locomotive  created,  without  doubt, 
an  impression  that  some  kind  of  signaling  device  was  necessary 
to  govern  the  movement  of  the  locouKJtive  over  the  lengths  of  its 
railroad.  This  impression,  while  vague,  in  the  beginning,  must 
necessarily  have  been  strengthened  into  a  conviction  when  two 
locomotives  were  first  started  running  on  the  same  road.  I  say 
necessarily  with  good  reason  as  it  is  a  basic  principle  that  the 
drivers  or  operators  of  locomotives  hauling  trains,  whose  direction 
of  motion  is  definitely  limited  by  the  location  of  rails  uj^on  a 
roadbed,  nuist  have  certain  information  for  their  guidance,  and 
this  information  can  best  be  conveved  bv  means  of  some  simialinir 
device. 

Under  ordinary  circumstances  we  do  not  meet  with  this  e<»n- 
tingency  in  other  vehicle  traffic,  as  the  driver  of  <inc  vehicle  can 
turn  out  to  allow  another  to  pass.  Vour  locomotive  enjLii^ine,  how- 
ever, is  restricted. 

You  undoubtedly  all  have  at  some  time  had  an  experience 
like  this:     While  driving  you  have  reached  a  point  in  the  ]^)ad 

♦Lecture  to  enfrineerinMr  students  at  Iowa  State  ColK'^je.  ()( toher  -V..  hwk-.. 
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where  for  some  distance  it  was  impossible  for  two  carriages  to 
pass.  Before  entering  upon  this  section  of  road  you  have  ob- 
served a  carriage  approaching  from  the  opposite  direction  and 
about  to  enter  on  the  same  section.  Acting  upon  the  usual  cour- 
tesies you  and  your  fellow-traveler  both  stop  and  immediately 
put  into  effect  a  crude  block  system.  After  some  shouting  and 
much  waving  of  arms  one  of  the  carriages  has  been  given  the 
right  to  cross  what  might  be  called  the  single  track  section. 

This  is  exactly  the  condition  that  obtains  at  all  times  upon 
railroads,  where  the  movement  of  cars  must  be  within  circum- 
scribed limits  and  in  different  directions. 

Of  the  two  principal  reasons  giving  rise  to  the  necessity  of 
establishing  signals  for  government  of  trainmen,  the  first  is  the 
probability  of  the  presence  of  a  second  train  on  the  same  track, 
and  the  second  relates  to  the  continuity  of  the  rails  themselves. 
The  two  conditions  referred  to  do  not  by  any  means  represent  all 
that  the  railway  operating  officials  would  have  our  fixed  signals 
provide  for,  and  a  new  condition,  calling  for  more  information 
to  be  communicated  to  the  locomotive  driver  at  long  range, 
seems  to  arrive  everv  few  months. 

From  this  humble  beginning  railway  signaling  has  developed 
until  now  it  is  the  prime  factor  in  the  safe  movement  of  trains 
over  many  thousands  of  miles  of  road.  Without  extended  re- 
search, our  conception  of  the  beginning  of  railway  signaling  must 
be  more  or  less  in  the  nature  of  a  surmise  as  the  recorded  historv 

m 

is  meager  indeed,  and  I  wish  to  state  right  here  that  it  is  not  in 
any  manner  in  keeping  with  the  importance  of  signaling  as  a 
branch  of  railway  operation. 

Much  of  what  we  now  know  in  regard  to  the  early  construc- 
tion and  methods  of  doing  work  is  tradition  handed  down  by  one 
mechanic  to  another  and  it  was  the  common  practice  for  signal- 
mg  nieclianics  to  build  a  fence  about  their  information  which 
•liey  liad  obtained  by  practical  experience.  This  led  to  more  or 
less  mysterious  views  of  the  matter  of  signaling. 

l^Voni  the  beginning  of  the  use  of  signals  up  to  the  year  1840 
there  liad  been  (lcvel()])C(l  a  vast  number  of  fixed  targets,  vanes 
and  other  signals  of  indiscriminate  shapes  and  colors,  apparently 
of  as  many  designs  as  there  were  men  engaged  in  the  work.  The 
then  existing  variety  with  the  prospective  future  infinite  variety 
brought  forcibly  to  ilie  attention  of  English  railway  officials  the 
nccc^siiy  for  the  a(lo])tion  of  a  standard  form  of  signal  for  rail- 
way service.  TIk"  sema])hore  design  suggested  by  Mr.  C.  H. 
(irejL:or\  was  adopted  and  made  the  standard  in  1841.  This  date 
i^  L'«  n«Mally  aece])te(l  as  the  first  authentic  and  official  appearance 
it\  the  scniaj.hore  in  railway  signahng. 
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That  our  forefathers  biiilded  well  we  must  admit  and  honor 
them  for  it,  as  to  this  day  we  have  T^een  unable  to  sujjgest  any 
improvement  on  the  combination  of  vertical  mast  and  arm — or 
semaphore  as  a  railway  signal.  As  may  be  expected,  there  have 
been  various  small  improvements  in  the  method  of  operating, 
night  indications,  etc.,  but  the  general  design  is  practically  the 
same  today  as  first  adopted.  There  is  just  one  point,  however, 
where  our  predecessors  erred.  The  downward  inclination  of  the 
signal  arm  was  made  the  clear  or  proceed  indication.  If  they 
had  made  the  upward  inclination  of  the  arm  the  clear  indication, 
half  of  the  obstacles  with  which  we  have  had  to  contend  would 
be  wiped  out  of  existence. 

It  is  an  underlying  and  fundamental  principle  of  all  signal 
work  that  in  case  of  derangement  of  apparatus  no  dangerous  con- 
dition must  arise  and  that  in  the  event  of  disconnection  or  breaking 
of  a  signal  connection  the  signal  must  gravitate  to  the  stop  position. 
To  move  to  the  stop  position  the  signal  arm  must  move  away 
from  the  earth  which  entails  an  overbalancing  by  counterweight 
sufficient  to  provide  against  any  contingency  that  may  arise. 
Thus,  year  in  and  year  out,  we  must  operate  thousands  of  over- 
balanced signal  arms,  because  some  day  an  arm  will  become  dis- 
connected during  a  snow  or  sleet  storm  and  acquire  additional 
weight.  This  is  a  brief  reference  to  one  of  the  various  reasons 
why  the  upward  inclination  of  the  semaphore  arm  should  have 
been  made  the  **proceed"  indication. 

The  word  semaphore  is  of  Greek  origin  and  means  to  bear 
or  transmit  a  sign.  The  term  was  applied  to  the  combination 
of  an  upright  mast  and  a  horizontal  or  inclined  arm  probably 
centuries  ago  before  it  was  adopted  for  use  in  railroad  work, 
as  we  know  of  semaphores  being  used  in  the  i6th  and  17th  cen- 
turies as  a  means  of  long  distance  comnumication.  These  early 
semaphores  were  of  a  **T"  shape  and  were  erected  on  hills  and 
towers  so  as  to  be  visible  for  long  distances.  A  code  suital)ly 
arranged  to  conform  to  the  various  positions  of  the  arm  afforded 
a  rapid  and  convenient  method  of  transmitting  information  over 
considerable  distances.  Semaphores  of  the  same  shape  and  gen- 
eral apf)earance  can  be  seen  at  several  non-interlocked  cn^ssings 
and  cross-over  points  (mi  certain  eastern  roa<ls  at  the  present  time. 

Presumablv  the  first  devices  in  the  nature  of  a  sijjnal  used 

upon  railroads  were  switch  targets  indicating  the  ])-xsiiion  of  the 

.switch  points  or  rails.     These  were  originally,  and  are  to(la\ .  of 

divers  shapes   and   colors.     We   do   not,   however,   at   this   time 

class  them  as  signals  in  the  usual  untlerstanding  of  ihe  term. 

The  second  probable  use  for  signals  was  for  Mockinj;^  or 
maintaing  a  space  interval  between  trains  on  «»ne  track.  A  block, 
as  referred  to  in  connection  with  railway  operation,  is  (lertne<!  by 
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the  American  Railway  Association,  which  is  g^enerally  conceded 
to  be  the  American  authority  in  such  matters,  as  follows:  "A 
lenjjth  of -track  of  defined  limits  the  use  of  which  by  trains  is 
controlled  by  block  signals." 

A  block  signal  is  defined  as  *'A  fixed  signal  controlling  the 
use  of  a  block."     A  block  system  is  a  series  of  consecutive  blocks. 

In  England  the  idea  of  maintaining  a  space  interval  between 
trains  seems  to  have  developed  from  the  first  beginning  of  train 
movement.  Signals  were  used  for  blocking  purposes  before  the 
inventir»n  of  the  telegraph,  and  information  was  transmitted  from 
station  to  station  by  means  of  electrical  instruments  of  the  galva- 
nometer orrler.  the  opi^rators  interpreting  the  deflections  of  a 
needle  suspended  in  the  field  of  an  electro  magnet. 

The  obvious  advantage  of  operating  a  number  of  switches 
by  means  of  levers  concentrated  at  one  central  point  led  to  the 
adoption  of  the  semaphore  for  interlocking  purposes,  the  signals 
being  ref|uired  t<.^  govern  the  movements  of  trains  over  switches 
so  operated.  The  word  interlocking  is  used,  as  the  levers  of 
such  a  plant  (Operating  the  various  switches,  derails  and  signals, 
are  so  interlocked  mechanicallv  that  their  movements  must  follow 
one  auf^ther  in  a  predetermined  order.  When  a  signal  is  cleared 
for  a  train  to  proceed  through  an  interlocking  plant  it  should 
mean  that  all  the  switches  over  which  that  signal  governs  are 
properly  set  and  locked.  It  also  should  mean  that  all  signals  for 
opp<ising  routes  arc  locked  in  the  normal  and  stop  position.  Ad- 
ditional protection,  if  desired,  may  be  obtained  by  adding  derails 
and  by  interlocking  opposing  signals  over  the  same  route  so  that 
signals  for  one  direction  lock  those  for  op])osite  direction  in  the 
normal  position.  \\\  using  derails  for  protection  of  all  fouling 
points,  it  is  possible,  when  they  are  closed  or  the  rail  made  con- 
tinuous for  (»iie  r(»ute.  to  lock  up  the  derails  for  all  opposing  or 
fouling  routes,  so  that  a  train  on  the  first  route  can  not  be  fouled 
by  a  sccotiil  train. 

Tlio  derail  is  advocated  by  some  engineers  as  a  method  of 
cnforoiiii:-  ohodienco  to  signal  indicatic^ns,  hiU  it  is  very  doubtful 
if  their  ii<e  is  justitiod,  t  xccpl  at  main  line  crossings  of  two  diflFer- 
ent  C(»ni]>aiHi's  ^a'  on  sjtlino-s  \vlu*re  cars  might  he  moved  through 
(>t1uM*  than  human  ac:t'no\ . 

TiuM-i'  is  a  tcndoncN  at  present  to  eliminate  the  use  of  derails 
lari^elv,  aiul  rel\  on  the  sn])erior  disciphne  of  trainmen.  They 
are  used  K*  a  ver\  Uniiied  extent  in  the  r.ritish  Isles,  on  the  Con- 
tinent, and  in  the  eastern  part  «»f  the  I'nite*!  States.  Their  most 
general  applie;ui..n  is  (Mi  the  hues  west  and  northwest  of  Chicago. 

W  lien  K\ers  were  first  jL^nniped  tor  the  operation  of  a  num- 
ber of  switelu's  and  sii^nals  from  a  central  i>oint,  each  was  inde- 
pendent, and.  after  >everal  accidents  caused  by  mistakes  of  lever- 
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men  in  setting  the  switches  for  one  route  and  the  signals  for 
another,  the  liecessity  for  some  form  of  Kxkinjr  hK-t\vctn  the 
levers  was  apparent. 

This  interliKking  of  levers  can  be  accomplished  in  ir.any 
different  ways,  the  simple  and  obvious  way  Ixrinjr  to  s«.i  nt  meta! 
dogs  between  the  levers,  or  bars  attached  v*  the  levers,  that  the 
movement  of  r»ne  lever  would  drive  the  dog  into  a  recess  on 
another.  This  meiho<^l  of  interlocking  levers  jxrrmitted  « »i  a  heavy 
strain  being  placed  on  the  lixrking  devices,  which  were  necessarily 
small  and  of  light  construction  because  r»f  the  nuniVxrr  of  i_-vers 
to  be  provided  for  in  a  limited  space,  which  ltd  to  the  invention 
and  permanent  adoption  of  the  preliminary  or  latch  Unrkincr. 

In  preliminary  locking  the  fi r*t  movement  *'d  the  latch  which 
allows  a  lever  to  be  moved  causes  the  kHrkinjr  bar  « -r  doi^  t' »  rr.*  -vc 
through  one-half  its  stroke  and  the  final  movement  of  tru-  latch 
which  holds  the  lever  in  the  reversed  [r:»>iiion  cortipleie^  the  <»^r« /kc 
of  the  kjcking  device.  There  is  n«i  moven:ent  "f  the  I'-ckinir 
device  during  the  stroke  of  the  lever  itself.  F'»r  in>tance.  the 
first  half  stroke  of  backing  l^iar  attached  t»»  a  siprnal  lever  '"ck* 
mechanically  all  levers  that  are  to  V>e  Irxrkei!  when  the  '^ijL'^ria:  i-* 
reversed  and  at  the  final  half  stp'ke  the  i*»riner  I^ckint:  \<  rr.ain- 
tained.  but  \t\f:T^  wh«»se  movements  are  to  pillow  arc  release  1. 

The  development  and  intr^^luction  ^»f  siirna'.  apparaf:-  in 
England  kept  pace  with  the  growth  of  the  railp-ads.  an*!  in  the 
early  seventies  when  interlocking:  plants  were  fir-t  Iniih  in  .\:v.»:r- 
ica.  they  were  exten>ively  used  in  that  c'^uniry.  There  ".vcr';  in 
this  country  previ-.»us  to  1S70.  a^  in  the  earlier  -lays  in  \\:v/:\vA. 
many  forms  of  siirnaU  in  use  but  they  were  ail  "f  the  natv.re  •  ■: 
block  or  waminfT  «itniaU  m<»re  •.»r  less  is'»]atc<l  in  i-vcati-'n  an-! 
Httle.  if  any.  attempt  ha  vine:  ^>cen  made  to  l'»catc  them  at  reLr'.-.'rtr 
interi'als.  The  year  1870  f«»r  all  practical  pi:rp  i-e-  can  lie  <'a\*\ 
to  mark  the  beginnini:  of  our  ^iji^nalini::  hi^t- 'ry. 

The  two  usual  genera!  clashes  into  whi-:::  -::^'r.a'.-  'ra'.'  !mj 
di\*ided  are  bkick  and  inters 'ckin;^'  si£:i:aU.  W :.:!'.:  :;-.».-  r.r<  •  'n. 
used  in  this  C'lmtry  wen:  hi'.ck  -icrnals.  I  v.:!".  r.r-t  re ■.:•,•.  *■•.•: 
interlocking,  as  their  'levei'.prr'.tnt  \va<  been  *  :-.crv.  hat  r.-  r*.-  -•  ::- 
ular. 

The  credit  <»i  the  intr*  'I'.i'.vi'-n  •-:'  inirr!-  .k ::.;::  --j-a'.-  :•:  •  .■• 
United  States  is  'ii:e  t«»  ^.T^r^-r-.  T  t:  v  •  a:.;  ::•:  :.a- :-.•:  :  •-. 
Xcw  York  Centra!  railr'a-:.  t':e  !■  tW'T  c;::*  ra!  -:vr:--:;:;::  1-  -.t 
and  the  latter  super: nti-r.' ion t  ■:  :':■•■:•.•»:  v  • -.  I '■■••  '*.■■-•■  a:: 
interlocking  macb.  i  ne  a  n  • :  : ::  - :  a"  0  :  t ::  •:  :"  -  - :  .  \  •:  -.  r " ;  a-.  ''.:-.-'.  a : 
Spuyten  Duyvi:  Jv.nct:  ri  ::  :"  •-  ..:t -"-;:'>  :  !'•  '1'  -!-  ':*  •: 
1874.  This  ntachint:  v:-:::rar-l  vr:';.  ra.  .r:.'"  :*'  "::  ■  \'!:  - 
machines  made  in  Er.u^ia::-'.  *::•.  *  :r::. 
remained  in  service  ur.ti!  iSnS. 
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The  Pennsylvania  railroad  was  also  earlv  in  the  field  and 
imported  a  machine  made  by  the  English  firm  of  Saxby  and 
Farmer,  which  was  erected  by  English  mechanics  brought  over 
for  the  purpose.  This  machine  was  placed  in  service  at  East 
Newark  Junction  on  the  New  York  Division  of  the  Pennsylvania 
railroad  on  February  ii,  1875,  and  remained  in  service  luitil 
sometime  after  1889,  the  exact  date  of  renewal  I  am  unable  to 
obtain. 

To  show  the  relative  progress  of  interlocking  construction 
in  the  United  States  and  England  at  this  time,  the  following 
statement  may  be  of  interest.  In  1875  there  were  on  the  London 
and  Northwestern  alone  1,400  interlocked  levers,  while  in  the 
United  States  there  were  probably  not  more  than  100  to  125. 

The  firm  of  Saxbv  and  Farmer  exhibited  at  the  Centennial  in 
1876  a  very  complete  model  of  an  interlocking  and  block  ap- 
paratus, and  this  exhibit  did  perhaps  more  than  any  other  one 
thing  to  acquaint  railway  officials  of  this  country  with  the  system 
then  extensively  in  use  abroad. 

Shortly  after  this  the  elevated  roads  of  New  York  City 
were  built  and  e()uipped  with  Saxby  and  Farmer  apparatus  as 
manufactured  by  the  Jackson  Co.  of  Harrisburg,  Pa.,  who  had 
purchased  the  patent  rights  for  this  country. 

In  1876  and  1877  the  Pennsylvania  Railway  Co.,  built  a  few 
machines  at  their  shops  but  this  was  soon  abandoned  as  they 
found  it  cheaper  to  buy  of  the  Signal  Companies  who  were  then 
entering  the  field. 

Slow  progress  was  made  in  the  introduction  and  application 
of  signal  api)aratus  until  1887,  when  the  demand  of  increasing 
traffic  made  necessary  its  more  general  use. 

In  the  early  days  of  interlocking  in  the  United  States,  there 
were  but  three  machines  in  the  field.  The  Saxby  and  Farmer, 
manufactured  l)y  the  Union  Switch  and  Signal  Co.,  and  the 
Stevens  as  made  by  the  National  and  as  made  by  the  Johnson 
Signal  Coni])aiiios,  They  were  all  alike  in  regard  to  the  principle 
of  latch  locking,  the  essential  difference  being  in  the  position  of 
the  locking  on  the  machine.  In  the  Saxby  and  Farmer  machine, 
the  locking  was  horizontal  and  ])laoe(l  above  the  floor  of  inter- 
locking^ tower  hack  of  the  levers.  In  the  two  latter,  the  locking 
was  plact'd  in  a  vertical  ])lane  under  the  floor  of  tower.  The 
Jolnisrin  Signal  C'onijiany  also  ])lace(l  on  the  market  a  machine 
in  wliicli  the  ]>ower  for  moving  the  ditlerent  functions  of  the  in- 
terlocking- w  a^  transmitted  by  means  of  large  wheels  fitted  with 
hand  -p.k*  ^.  TIm-^c  machines  did  not  find  nuich  favor  on  account 
of  nn-' liani<  al  dricct^  and  sl«»\vness  of  operation. 

TIm-  ilif'-e  macliines.  Xational.  [ohnson.  and  Saxbv  and  Farm- 
er.  ai'-   |Ma<ii<ally   the   same  today  as   when  first  placed  on  the 
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market.  Nothing  has  been  done  in  the  meantime  to  change  the 
general  design  of  the  machine,  but,  on  the  other  hand,  much  has 
been  done  towards  standardizing  of  the  parts.  This  work  has 
been  carried  out  with  such  completeness  that  now  all  parts  of 
either  machine  are  inter'changeable  with  like  parts  of  any  ma- 
chine of  the  same  type. 

With  the  installation  of  signals  governing  movements  over 
switches  to  diverging  routes  came  the  apparent  need  of  giving  to 
the  locomotive  driver  information  as  to  what  track  his  train  was 
to  enter  on.  This  led  to  the  application  of  two  arms  to  a  signal 
mast  located  at  a  switch  for  two  diverging  routes.  It  followed 
that  where  three  routes  diverged,  three  arms  were  necessary  and 
likewise  for  any  number  of  diverging  routes.  This  method  of 
signaling  diverging  routes  was  used  for  some  time,  the  tracks 
for  which  the  arms  governed  being  indicated  by  making  the  upper 
arm  read  for  track  to  extreme  right  and  second  arm  for  the  next 
track  and  so  on  down  the  mast. 

The  complication  of  parts,  the  chances  for  accident  by  im- 
proper interpretation  of  the  indications  at  night  when  the  train- 
men are  least  positive  of  their  locations,  and  when  they  should,  if 
possible,  receive  the  most  precise  information,  and  ])or^sibilities  of 
a  light  being  out  caused  a  general  abandonment  of  this  standard. 

The  next  step  was  to  make  the  upper  arm  the  main  line  arm 
in  all  cases.  This  simplified  matters  much,  but  the  complication 
of  lower  arm  still  existed.  The  multiplicity  of  arms  was  finally 
abandoned  to  reduce  expense  and  remove  the  necessity  of  forcing 
trainmen  to  memorize  locations,  the  latter  of  which  was  found 
impracticable. 

The  next  step  was  to  place  but  two  arms  to  a  pole  making 
the  upper  arm  the  main  line  arm  as  before,  and  the  second  and 
lower  arm  read  to  all  diverging  routes.  This  lower  arm,  how- 
ever, was  supplied  with  indicators  which  would  indicate  by  a 
number  displayed  which  route  was  set  up. 

This  method  of  signaling  was  used  up  to  i8f)o  when  practice 
determined  that  the  indicators  were  wholly  unnecessary  and  only 
cause<I  delay  due  to  the  men  forgetting  track  numbers,  etc.  The 
indicators  were  discarded  and  the  responsibility  for  running  the 
train  on  the  right  track  was  put  upon  the  levernian.  rndor  the 
new  condition  the  locomotive  driver  could  do  hut  three  things. 
1.  e.,  proceed  if  he  received  the  high  arm,  run  slow  if  he  received 
the  low  arm,  and  stop  if  neither  arm  was  cleared.  If  he  entered 
upon  the  wrong  track  nothing  more  serious  than  a  delay  could 
occur. 

That  the  last  change  was  justified  and  based  on  \hmh\  loi^ic 
may  be  inferred  from  the  fact  that  up  to  this  year  it  has  been 
satisfactorily  applied  at  several  thousand  plants  and  has  been  the 
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standard  lor  twelve  or  fourteen  years.  The  ever  increasing  den- 
sity of  traffic  and  complication  of  track  lay-outs  has  within  the 
last  year  forced  upon  us  the  question  of  making  another  change, 
not  as  radical  as  the  former  ones  however.  At  various  points 
heretofrire  it  has  been  both  advisable  and  expedient  to  place  three 
arms  on  r>nc  signal  mast  on  account  of  there  being  two  main  line 
routes  anrl  one  or  more  unimportant,  and  thus  relieve  trains  on 
the  main  line  of  secondary  importance  from  slowing  down  un- 
necessarilv.  In  order  words,  the  arms  on  the  mast  have  in  tlit 
past  and  *Vi  now  generally  relate  to  the  importance  of  the  routes 
governc<I.  the  highest  arm  being  for  the  route  of  most  importance 
and  the  second  for  route  of  secondary  imix)rtance.  and  the  third 
for  all  other  fli verging  routes. 

In  many  cases  the  relative  importance  of  a  route  does  not 
agree  with  the  relative  permissible  speed  over  it  which  makes  it 
d'rsjrable  to  establish  an  indication  which  can  be  interpreted  not 
only  as  a  permission  to  proceed  but  to  a  certain  degree  as  a 
measure  of  the  speed  at  which  the  movement  can  be  made.  This 
firings  u^  to  the  adoption  of  a  method  of  signaling  speed  only,  and 
I  may  arM  that  this  seems  to  be  the  most  logical  of  any  of  the 
suggested  schemes  for  route  signaling  which  has  been  advanced 
to  date. 

I'nder  this  method  the  high  arm  of  a  semaphore  pole  will 
govern  the  high  speed  route  and  the  other  arms  will  be  located 
on  the  i>ole  at  heights  corres])onding  to  the  relative  speeds  per- 
missible f)ver  the  other  routes  signaled. 

r  now  wish  to  describe  very  briefly  the  main  parts  that  go  to 
make  u])  an  interlocking  plant. 

TOWKR. 

The  interlocking  statir>n,  ini])r<^perly  called  tower,  is  in  the 
large  number  of  ai)plications.  a  two  story  building  of  wood  or 
brick,  the  upper  story  of  which  is  about  12  feet  above  the  rails 
and  is  reached  by  an  outside  stairway.  The  upper  story  contains 
tile  levers  of  tlie  itUerlocking-machine,  the  frame  of  which,  in 
the  niecliaiiical  ty].)e,  is  flush  with  the  floor  line.  Power  inter- 
locking niacliines  do  not  recjuire  as  much  space  as  the  mechani- 
cal, and  are  all  above  the  floor  line  and  resting  upon  the  floor, 
very  much  in  the*  same  manner  as  a  counter  or  heavy  table.  The 
l)ody  of  the  jiieehanical  machine  is  below  the  floor  line  and  rests 
tii)oi)  a  substantial  frame  work  in  the  lower  story. 

Int'TloekiiiL:  machines  are  o])erated  from  the  second  floor  of 
the  hiiildiiij^  to  afford  the  signalman  a  go<Kl  view  in  all  directions, 
and  for  tin-  ?*aine  ;4;o<!fl  reason  the  second  story  is  very  liberally 
snp|)lied  with  windows. 
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LEAD-OUT. 

Where  power  machines  are  installed  no  importance  is  at- 
tached to  the  lead-out  as  the  power  for  operating  switches  and 
signals  is  conveyed  through  wires  or  pipes  which  can  be  run  in 
almost  anv  manner  desired.  With  mechanical  machines,  how- 
ever,  this  becomes  a  more  important  matter,  as  the  p^^wer  is  trans- 
mitted through  the  medium  of  bell  cranks,  rrxrker  shafts  and 
moving  pipes  and  wires,  and  special  provisions  must  be  made  to 
bring  the  pipes  and  wires  out  of  the  building. 

Lead-outs  for  mechanical  machines  are  generally  classed 
under  two  heads,  crank  and  rocker  shaft.  resf>ectively.  With 
crank  lead-out  the  vertical  pipe  from  the  lever  is  attached  to  a 
vertical  bell  crank  in  a  frame  fastenerl  bv  bruits  to  the  lower  ^(if)\ 
of  the  building  from  which  a  horizontal  pipe  leads  out  through  an 
opening  in  the  front  wall  to  a  horizontal  bell  crank  secured  to  the 
heav\'  frame  work  of  lead-out  in  front  of  t^^m-er*  In  the  r^'^ker 
shaft  lead-out  the  vertical  ro<l  from  the  signal  lever  is  attached 
to  an  4rm  on  one  enri  of  a  hexagonal  steel  shaft  extending  through 
front  wall  and  resting  in  horiz^intal  bearings  secured  to  the  fl'-M-^r 
of  lead-out  as  in  the  case  of  the  former. 

I'lI'E  AND  WIKK  LINES. 

The  various  pipe  and  wire  lines  to  the  switches;  and  f'ignal*. 
lead  from  the  station  either  directly  away  or  at  ri^ht  angles  to 
the  right  or  left.  There  are.  ^*f  course,  special  cases  where  this 
is  not  the  case.  The  pifx:  lines  are  of  \"  heavy  iron  pijK-  of  16 
feet  lengths,  joined  at  the  end«i  with  an  extra  heavy  screw  coup- 
ling and  further  strengthened  by  the  us<:  of  a  pij^e  <Iug  which 
fits  snugly  in  the  ends  of  the  pifxr  and  is  riveted  to  each  section 
by  ^"  wrought  iron  rivets. 

The  pipe  lines  are  carried  on  pipe  carriers  t,\  the  anti-fri'tion 
pattern  placed  on  foundations  spaced  7  feet  center*  and  al!  ••:rnt 
and  angles  are.  as  a  rule,  made  by  the  insertion  of  Vk-I!  cranks  and 
solid  wrought  jaws  fastened  to  the  ends  of  the  \A\ffi  lines.  \ 
standard  '%"  pin  with  a  s^^uare  head  and  drille'!  t'*  recfriv:  a 
3-16"  cotter  is  used  for  all  such  connections. 

The  wire  lines  are  run  in  small  sheave*  or  wire  carrier*  *  :-•:.•.- 
ed  to  the  top  of  wire  line  stake*  which  are  *et  in  th-:-  mt'a\w\  av--:! 
2  feet.  Where  the  wire  line*  extend  a!op^  para^if;!  }r.\':.  \>\W:  \\r.'-\ 
the  wire  carriers  are  usually  secured  to  the  \/.y:  carri'.-r  f-  •:::': ^-- 
tions. 

Where  pipe  and  wire  line*  are  rr.stallc'^!  in  thf.-  ■  orr.  air    '.  i".'-.- 
out  cover,  and  exp^/sed  to  a!!  the  '.vtrcrr.'-s  '■{  hrat  a:  •:      !  :  7  ■  :  * 
this  northern  clin:ate  :*  capable  'i  or^-'!:  rr.L'.     '•/.:>!      ^     -v 

«  ■ 

method  of  taking  care  of  the  exce**:ve  variati'  ::*  :r.  \rr.X/\    !:•.  *  \» 


//  ////.  foiiW  h\*slSkEf' 


\%\  (iWT  pr*-'!'-' '  .isnr-  ;»:.'!  Vi*-  'l»%i'  f^  'a*-  have  in  ii-i*  ti^dav  for  the 
|nirjxi><-  liav  ir.'>r/.r.'  pr;!' Tii  ;i!I .  rm  rhanpe  f«ir  the  pa.st  E5 
years.  V**":  '  »•.  [Kti;i*;r.;f  ;iijf«-  I:tj*-^  th*-  "l.hzy  Jack'"  compensa- 
tor, a  r  ornKiri^f  ...Ti  .f  ■ /■ -i  I;*!  I  •  rank*  mii  '>nr  rrank  i-*  used.  F-'.r 
wire  ]iuf^  ♦i.fr'  .tr*  .;ir;'.ii«  '|i  vp  *■>  on  thr  market  and  various 
oth<■r^  vi.i- ii  i.^  .'  J»«  Ml  fri«'l  and  af>and'ined.  NUne  of  the*e, 
howrv'T  ;ir'  '-r  .;iri..»a' fr.r  .  and  lli«-  majority  •»!  Si^al  Enc:- 
n(*«T^  d'l  :i«.*  .1'!   'It. if'-  f!ii  ir   ii^* 


'.11  p  X  n  *.',  hi  A  n  KS, 

f';;.'  /^.tiTi"  f"l  -Jioials  air  ojicratcd  liy  the  simple  meiho<l  of 
pLr  :f.i'  ,1  Jf^i;  'r.iiil  ;if  !li«-  Uiitnin  of  ilu*  Ni^naUmast,  chanj^^inic: 
tfjr  r. '•:://»!. *.ii  :i.r,!i',ii  n)  tlii-  jiipc  lim-  to  tlu"  Vertical  motion  «if 
tli^  ■;;»  .iri'!  '!'•  ^  n  in  -ii*  li  a  nianiirr  as  to  cause  the  si^al  to  be 
t\t-.iT'f]  },  ,111  M|,'.;ird  ".iiMkr  ni  this  rod.  I5y  this  means  the 
/,'.:;!••  f,i  Ml'  vMti',d  fid  r.  addt'd  to  tin*  counter- weigh tingj;"  of 
til*  .in:. J, Lit'  '  .1  iiiij^  f#i  InMit:  tlif  arm  hack  to  the  horizontal 
IKii.j^i'.tt 

f  •  '•  "  ';  »*'  I  \K\ir\  A\r  \\svt\  !« ir  thr  o]KTation  of  each  wire 
t  f,ii'..' '  *i ']  .li'ii.il.  'Mil  I  iiMwii  ;iN  the  ilown  pull  or  clearinjE''  wire. 
.III'!  fii*  '.rii*  r  .1 .  Ill*  li.H  I-.  |iiill  Ml  turns  in  the  wire  line  are  made 
ii    ifi.'fiiiii'  .1  j.i<««  ..I  '  ,"  wiiiu^hl  iliain  in  each  wire  at  the  turn 

■I.;-,    li'.ir.    "M   .1    I.I.I    iiiin    « liain    sheave   pmperly    supported. 

I!.'  'II'  .in  iiiiiiid  \\\t  .it  ihr  sii;n;il  mast  in  the  same  manner 
.Ml'!  .i»i.t'li''l  I'.  I  hi  I  III}  II. -.til  tiids  111"  ;i  pK'kcr  c«illed  a  balance 
j'  •'  'lii.  Ii  .  I  I  III  inin.  IS  ]ii]>(>  loniurlc*!  to  the  arm-plate 
'  .1  I iii^' 

I'M. Ill    .iM'l     \\  III  hi'.  .it<-  <»|uratril  h\   switch  and  lock  move- 
I'liiii  .iii'l  1. 11  111:'  jiitiiii  !■  n  U  <  mnici-iinns.     When  a  switch  is  oper- 
■i!'  !    '■''■  i-H"   '""■  I 'Miiui  iiDns  ihi  ni«»\enuMit  i>f  the  Switch  points 
■  '!'    ■■ -l  '•     iii'.iii     i'l  ..nr  ]Mj»r  line  and  lever  and  the  locking 
■  ■'■  "  '•    .1  I  ■!:•■  I'liiiiiMM  11  Mineoted  It »  a  second  line  and  lever. 

'i  '  '•  '     -I'M   :■'.!'«..■!  .-I  .'peiatinL^  switches  mechanicalh'  and 

'   ■        ■   :•     '.1:    '       :    ■:.   "li!  11    ]•!  .Ivlii'c. 

1'  ■■      ■  •.    ■■;  -v  i;iu'r.t    wa^  ilesii^nod  to  effect  the 
*'■■■■      •  "■'       ..?■•■...  :--.v  ..t  ..M.^  \ver  anil  pipeline.     This 

^\''    V      :■  I-  .iv.  .  \ r:\iM. led  and  hca^'A"  work- 

•'  ■     ■:•■■..       '   ; '■'. A    ■•.".I    :n  iiniitod  to  12  or    14 

':  vu  '.  •v'\:::c  phmgers  through 

'•■•'    ■■■■«■  '  ■       '-'■'■    -'N  ".■         :-:  "'i   -■■...;!  ::;  o<Mr.j>arison  wth  Ac 
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facing  point  lock.  The  use  of  the  switch  and  lock  movement  is 
now  largely  limited  to  derails  which  need  be  locked  accurately  in 
but  one  position  and  to  some  few  trailing  switches. 

ADJUNCTS. 

One  or  more  of  the  following  adjuncts  may  be  used  with  an 
interlocking  plant : 

1.  Distant  Signals. 

2.  Electric  Locking. 

3.  Annunciators. 
^.     Repeaters. 

5.     Back  Locking. 

The  first  of  these  adjuncts — the  distant  signal — is  in  com- 
mon use.  The  second  and  third  are  less  in  evidence  while  the  use 
of  the  fourth  and  fifth  is  rather  limited. 

POWER  INTERLOCKING  PLANTS. 

As  some  of  you  may  know  it  requires  the  application  of  cont 
siderable  physical  strength  to  operate  a  switch  500  or  600  feet 
distant  from  the  interlocking  station  when  it  is  moved  by  the 
usual  pipe  connections  of  a  mechanical  interlocking  plant  and 
when  several  hundred  lever  movements  are  to  be  made  in  one 
liay  there  is  manual  labor  connected  with  the  pr>sition  of  Signal- 
man. It  is  the  spirit  of  the  American  to  use  his  head  to  relieve 
his  hands  and  do  all  arduous  labor  by  machinery  as  far  as  possible 
and  to  this  we  owe  our  power  interlocking.  While  England  gave 
us  our  first  ideas  on  mechanical  interlockings.  we  have  the  credit 
of  the  development  of  the  power  plant  being  by  many  years  the 
first  in  the  field. 

The  first  power  plant,  a  pneumatic,  was  put  in  service  at  the 
Centennial  tracks  in  Philadelphia  in  1876.  In  the  year  1880  an- 
other kind  of  plant,  hydraulic,  was  put  in  service  at  Wellincj^ton, 
Ohio.  Still  another,  the  Hydro  Pneumatic,  was  put  in  service 
at  Bound  Brook,  N.  J.,  in  1884.  From  this  time  to  1890  there 
were  no  new  developments  in  power  plants  to  speak  of. 

In  1 89 1  a  new  kind  of  plant  was  introduced  and  put  in  ser- 
vice on  the  B.  &  O.  S.  W.  at  East  Norwood,  Ohio.  This  was  the 
Taylor  electric  system  and  which  has  since  become  one  of  the 
most  important  of  the  power  systems.  In  1893  some  improve- 
ment was  made  in  this  system  and  in  the  s>it\Q\\  years  to  k/x:)  a 
few  small  plants  were  installed.  Since  1900  the  Taylor  system 
has  been  applied  to  some  of  the  largest  and  most  complicated 
crossings  in  the  country. 
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In  1891  the  electro  pneumatic,  which  has  proved  to  be  the 
TcvfyrtX  Satisfactory  of  the  power  systems  from  that  time  up  to  the 
present,  was  installed  at  the  Jersey  City  terminal  of  the  Pennsyl- 
rania  k.  R.  This  system  has  since  been  put  in  service  at  most 
of  the  larj^e  interlocked  terminals  of  the  country. 

The  last  few  years  has  broup^ht  out  still  another  system,  the 
lovi'  pressure  pneumatic.  This  is  much  the  same  as  the  electro 
pneumatic  except  that  the  controlling  force  is  air,  the  release 
indication  l>ein^  j^iven  by  air  pressure.  The  operating  pressure 
is  2f3  \ftyvir\i\s  j>er  square  inch. 

In  the  electro  pneumatic,  as  well  as  in  the  low  pressure,  the 
pr^wcr  for  ojxrratinfi^  switches  and  signals  is  Compressed  air,  but 
electricity  is  used  to  control  the  valves  and  to  give  the  release 
indication. 

In  the  Taylor  System,  electric  motors  are  used  to  operate 
switches  and  signals  and  are  controlled  by  switches  in  the  tower. 
The  release  inrlication  is  given  by  a  motor  running  as  a  dynamo 
under  its  own  momentum  after  having  completed  a  movement. 

The  three  power  systems  last  mentioned  are  the  only  ones 
that  have  proved  a  practical  success  and  on  account  of  the  large 
cost  of  maintenance  of  pneumatic  plants  the  electric  seems  to  be 
the  one  that  will  be  used  most  extensivelv  in  the  future. 

That  interlocking  in  this  country  will  grow  we  may  infer 
from  the  following  figures.  There  arc  at  present  in  England  on 
the  London  and  Xorthwestern,  a  road  now  operating  1,800  miles," 
sr>me  36,000  or  37,(XX)  interlocked  levers.  There  are  in  the  United 
States  altogether  42,000  of  which  more  than  half  are  at  interlocked 
crossings.  Of  the  36,000  on  the  L.  &  X.  W.  nearly  all  are  at  yard 
and  terminal  stations.  If  we  hope  ever  to  have  our  roads  as  well 
equipped  as  the  average  Kiiglish  railroad,  there  is  surely  a  task 
ahead  of  us. 

HLOCK   Sir.XAMNC  AND  SIGNALS. 

There  are  three  general  methods  of  operation  into  which 
block  signaling  may  be  divided,  viz. :  Telegraphic,  controlled 
manual,  and  aulomatic.  Eacli  of  these  three  methods  of  opera- 
tion may  he  snlxlivided  a  number  of  times  according  to  the  actual 
construction   and  operation  of  the  signals  themselves. 

Tlic  first  method  of  operation  is  much  the  oldest,  having  been 
in  use  in  some  form  for  the  ])ast  fifty  or  sixty  years.  Previous 
to  1S70  fixed  sij^nals  were  in  use  only  at  isolated  points  on  Amer- 
ican railroads  hut  were  of  the  nature  of  block  signals.  Up  to 
that  time  tlu-rc  liad  been  no  attcni])t  to  locate  fixed  signals  at  r^- 
ular  intervals  U)  govern  traffic  over  certain  divisions.  However, 
when   si^MiaK   were  located    for  this  purpose  the  first  could  be 
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classed  under  the  bead  of  telej^raph  block.  Tbe  communication 
from  one  block  station  to  another  was  not  always  carried  on  by 
tele^aph  as  bells  were  used  to  some  extent  at  first.  In  later 
years  teleg^raph  instruments  succeeded  bells,  as  information  could 
be  more  fully  transmitted  by  their  use.  While  the  construction 
and  mechanical  operation  of  sij^^nals  used  in  teleg^raph  block  sys- 
tems vary  indefinitely,  the  fundamental  principle  of  operation  of 
all  is  the  same,  that  is,  the  operator  must  obtain  information  to  the 
effect  that  a  block  section  is  clear  before  he  can  clear  the  signal 
for  a  train  to  enter  it.  There  are  a  vast  number  of  shapes  and 
colors  of  telej^raph  block  signals  in  use  on  the  different  railroads 
in  the  United  States,  but  it  is  a  feature  of  nearlv  all  of  them 
that  they  will  j^^ravitate  to  the  stop  position  in  case  of  disconnec- 
tion of  the  apparatus  at  the  si^ial  and  this  principle  is  carried  out 
in  the  desip^n  and  construction  of  all  sip;nals  of  any  conse(|uence. 
By  making  blocks  of  the  sections  of  track  between  stations 
the  telegraphic  block  can  be  comparatively  cheaply  installed  on 
any  railroad,  and  this  fact,  coupled  with  the  increased  safety  of 
operation  over  train  order  systems,  has  led  to  a  general  adoption 
of  the  telegraph  system  and  at  the  present  time  it  is  in  use  on 
most  of  the  prominent  railroads  of  the  United  States. 

On  some  roads  it  is  a  rule  to  have  two  men  work  in  conjunc- 
tion to  give  a  train  permission  to  enter  a  block  secticMi  which  elim- 
inates very  largely  the  chance  for  a  mistake  which  chance  exists 
wherever  the  human  agent  is  the  controlling  factor.  The  Sykcs 
was  the  first  of  the  controlled  manual  system  to  be  used  in  the 
United  States  and  except  f(^r  a  few  changes  in  the  design  to 
remove  certain  defects,  is  the  one  that  is  in  use  today  on  some 
of  the  Kastern  railroads.  The  principle  on  which  the  Sykes  sys- 
tem works  is  as  follows:  A*  block  operator  "A,"  wishing  to  let 
a  train  into  a  block,  notifies  the  block  operator  "R"  in  advance, 
who.  by  closing  a  switch,  releases  "A's"  signal  which  can  then 
be  cleared  for  the  train.  The  train  passing  the  signal  automatic- 
ally changes  it  to  the  stop  position  by  means  of  an  electric  slot 
controlled  by  a  track  circuit.  Clearing  "A's"  signal  breaks  the 
electric  releasing  or  unlocking  circuit  which  can  (Mily  he  rcst(^rcd 
by  a  train  running  over  track  circuit  just  in  advance  of  ^"]Vsi'* 
signal.  There  were  some  features  of  the  original  machine  which 
were  not  satisfactory.  One  was  that  it  wr)uld  fail  in  such  man- 
ner that  a  signalman  could  clear  his  own  signal.  Another,  though 
not  so  important,  after  signal  had  once  been  unlocked,  it  would 
be  locked  up  upon  being  returned  to  the  stop  position.  To  over- 
come these  and  other  minor  disadvantages,  the  Patenall  instru- 
ment was  introduced  and  later  the  Union  lock  and  block  syslcni. 

In  the  best  installations  of  both  these  systems  it  is  usual  to 
extend  the  track  circuit  throughout  the  block  to  prevent  a  por- 
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tion  f»f  a  train  leaving  bK>ck  from  releasing  the  signal  governing 
the  same. 

All  of  the  abr)ve  manual  controlled  systems  arc  applicable  to 
rlouhle  track  only.  There  are,  however,  two  which  can  be  used 
for  single  track,  viz. :  The  Staff  system  and  the  Fry  and  Basford 
system.  The  latter  works  equally  well  on  single  and  double 
track,  but  the  Staff  system  can  only  ht  used  on  single  track. 
The  Fry  and  Hasford  system  is  much  the  same  in  operation  as 
the  Sykes,  except  that  the  instruments  are  of  more  simple  con- 
struction and  the  imlocking  is  effected  by  means  of  polarity  of 
line  current  and  polarized  relays.  The  release  to  allow  of  opera- 
tion on  single  track  consists  of  making  two  electric  contacts  in 
pre-determined  order.  None  of  the  manual  controlled  systems, 
except  the  Staff  system,  seem  to  be  gaining  in  popularity  and  but 
few.  if  any.  machines  are  being  installed. 

The  Staff  system  was  first  put  in  o[)eration  in  this  country 
on  the  C.  M.  &  St.  T*.  RV  in  the  year  1894  at  which  time  it  was 
in  general  use  in  England.  The  authority  for  a  train  to  run 
through  a  block  under  this  system  is  a  staff  in  the  possession  of 
the  engineer.  A  staff  machine  is  located  at  each  end  of  the 
block  and  it  recjuires  the  combined  efforts  of  both  operators  to 
remove  the  staff.  When  a  vStaff  has  been  removed  no  more  staffs 
can  be  withdrawn  until  the  first  has  been  returned  to  either  ma- 
chine. While  this  system  has  not  come  into  general  use,  it  is 
very  effective  as  a  means  of  safely  blocking  a  piece  of  crowded 
single  track.  It  is  usually  operated  as  an  absolute  block  system 
but  can  be  operated  perniissively.  The  C.  N.  O.  &  T.  P.  Ry.  and 
the  Santa  1*\*  railroad  are  using  the  staff  system  on  some  particu- 
larly difficult  sections  of  their  mountain  divisions  and  a  number 
of  machines  are  in  use  on  the  C,  M.  &  St.  P.  Ry.  The  automatic 
block  signal  systems  may  he  divided  into  a  number  of  different 
classes  according  to  method  of  o]KTati()n.  power  for  operation, 
atid  the  construction  of  signals. 

The  oldest  f<^rni  of  automatic  signal  used  was  the  now  fa- 
miliar Hall  electric  disc  and  the  first  a])plication  was  made  on  the 
Kastcrn  1\.  R.,  ncnv  the  P»oston  and  Elaine  Ry.,  in  1871.  This 
inslallatioti  was  ojKTatcd  on  o])cn  circuit  plan  with  track  instru- 
nuMils  for  oponing  and  dosing  the  circuits.  The  home  signals 
were  normal  clear,  tlic  circuits  of  these  signals  only  being  closed. 
To  .i:uar<l  aizain^t  possibility  of  accidents,  a  second  signal  called 
tlir  snuty  .sii^iial  staiulinLi-  normally  in  caution  position  was  placed 
5<M)  feet  in  advanrr  of  racli  homo  signal.  This  signal  cleared 
wIk'ii  home  signal  \\cu\  to  sto])  ]>osition.  showing  the  eng^eer 

that  I'vcivtliitiir  was  in  \v<»rl<ing  «»r(kT. 

Within  a  U\\  wars  iiistallalions  of  these  signals  working  on 
samr  jMjiuiple  wru-  matU-  i-n  the  iiosion  and  Albany,  Boston  and 
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Lowell,  and  the  Old  Colony.  The  performance  of  these  sisals 
proved  that  the  safety  signal  could  be  safely  dispensed  with  by 
making  all  controlling  signal  circuits  closed  circuits.  This  was 
shortly  afterwards  done,  thus  establishing  a  fundamental  prin- 
ciple of  all  electrically  controlled  automatic  signals. 

The  next  development  of  importance  in  automatic  signaling 
was  the  invention  of  the  banner  signal,  a  signal  of  both  form  and 
color.  The  day  indications  were  given  by  two  discs,  one  oval 
and  one  round,  set  at  an  angle  of  90  degrees  on  a  vertical  revolv- 
ing axis  the  motive  power  for  which  was  furnished  by  a  heavy 
weight  in  the  body  of  pole.  These  discs  made  one  quarter  of  a 
revolution  at  each  opening  or  closing  of  signal  circuit  and  being 
of  different  forms  and  colors,  and  having  the  same  back  ground, 
the  signal  was  discernible  at  a  considerable  distance.  On  ac- 
count of  the  more  or  less  complicated  mechanism  and  the  conse- 
quent liability  of  failure,  this  type  of  signal  has  never  been  ex- 
tensively used. 

A  number  of  automatic  time  signals  were  tried  and  all  were 
sooner  or  later  discarded.  The  Fontaine  Electric  Time  Signal 
was  the  first  of  these  and  operated  as  follows :  The  signal  con- 
sisted of  a  large  dial  divided  off  by  numbers  from  i  to  15  support- 
ing a  hand  or  pointer  which  normally  pointed  to  the  figure  15. 
A  train,  passing,  set  the  hand  to  O  and  it  immediately  began  to 
travel  back  across  face  of  dial  to  the  figure  15  at  the  rate  of  one 
point  per  minute.  Thus,  for  any  time  up  to  15  minutes,  the  hand 
indicated  the  number  of  minutes  since  a  train  passed.  None  of 
the  time  signals  were  used  to  any  extent  as  they  gave  but  very 
meagre  information  concerning  the  condition  of  the  track  ahead 
and  afforded  little  if  any  protection. 

Between  the  years  1885  ^t"^  1890  the  number  of  accidents 
occurring  on  roads  where  electric  signals  governed  by  track  in- 
struments were  in  operation  drew  the  attention  of  railway  officials 
and  signal  manufacturers  to  the  insufficient  protection  such  sys- 
tems afforded  and  track  instruments  for  operation  of  signal  cir- 
cuits were  relegated  to  the  past.  They  served  a  purpose,  never- 
theless, as  without  them  the  cost  of  installing  the  first  automatic 
block  systems  might  have  dismayed  conservative  railway  officials 
and  the  progress  of  signaling  suffered  as  a  result. 

After  the  disc  and  banner  signals  had  been  in  use  a  few  years 
there  was  a  demand  for  an  automatic  semaphore  signal  which 
could  be  economically  operated.  The  electric  pneumatic  signal 
satisfied  this  demand  to  a  certain  extent  but  could  hardly  be  called 
an  economical  signal  to  operate.  A  considerable  number  of  these 
signals  were  installed,  however,  and  are  giving  satisfactory  ser- 
vice to  the  present  day. 
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\  s]n>rt  tinif  after  the  introduction  of  the  electro  pneumatic 
liIiH'k,  Mr.  Lattoj^'  of  the  lA-hi^^h  \'allev  Ky.  designed  and  patented 
an  cUrtrirally  operated  senia))hore.  This  sipial  consisted  of  a 
m«»l.»r  fastened  to  tlie  iM)le  a  short  (hstance  alx^ve  a  balance  lever 
which  was  connected  by  a  short  up  and  down  rod,  to  the  signal 
arm  casting.  A  drum  geared  to  the  armature  shaft  carried  a 
phMS]>hi)r  bronze  roj)e,  one  end  nf  which  was  fastened  to  the 
weight  end  of  balance  lever.  Rotation  of  the  motor  in  one 
dirertinn  wound  up  this  rope  and  lifted  the  up  and  down  rod 
clearing  the  signal.  The  mott>r  with  its  gearing  mechanism  was 
enclosid  in  an  iron  case  making  its  operation  comparatively  free 
fmm  failures,  but  there  were  so  many  other  working  parts  ex- 
posed that  this  tv])e  of  signal  could  only  be  o|>erated  with  safety 
on  the  normal  danger  ])lan. 

The  ])lacing  upon  the  market  of  inside  connected  electric 
sema|»hore  signals  bv  l>oth  the  \\i\\\  and  the  I'nion  Signal  Com- 
j)anies  served  to  make  aut(»matic  signals  much  more  popular  with 
signal  engineers  and  railway  officials  in  general,  as  it  made  pos- 
sible the  installation  and  o]>eration  of  automatic  semapliore  sig- 
naN  at  a  figure  which  was  not  out  of  reach  of  all  but  the  larger 
railroads.  The  only  working  parts  expensed  in  either  of  these 
signals  are  the  arm  and  arm  casting  and  a  small  piece  of  ^haft 
su])|)orting  them.  This  feature  makes  them  equally  applicable  to 
normal  clear  atid  normal  danger  methotl  of  ojwration. 

The  ('iray  and  Herman  electric  signals  have  been  introduced 
in  last  few  vears  an<l  are  very  much  the  same  as  the  signals  re- 
ferred tt>  above,  with  the  exception  of  a  few  changes  in  the 
mi'thod  K)\  transmitting  pt>wer  from  the  motor  xo  the  arm  and  in 
the  ^lot  for  holding  clear.  The  three  position  electric  semaphore 
was  tirst  worked  out  by  Mr.  t*ira\  in  his  signal  and  a  largfe  nuni- 
Wv  ot*  sij^iiaN  <»t'  this  ty]>e  were  installed  on  the  P.  F.  W.  &  C. 
Ivv.   near   rittsbiirij-. 

'I'he  next  autiMiiatic  semaplu^re  sivr^ud  to  be  placed  on  the 
market  i^  the  llall  v^i^'nal  Ct\'s  electric  gas  sijrual  the  first  of 
wliicli  was  put  ill  service  on  the  Illinois  CeiUral  R.  R.  in  Chicago 
eailv  in  nn^J.  The  resuhs  from  the  tirst  sij^nals  installed  have 
been  ^atisfactorx  to  m»»<t  sir-iuil  enL:ineers  and  at  the  present  time 
tluTc  are  <<»r'e  J.too  in  operation  or  being  installed.  This  signal 
i^  a  c-Mwi'lerah-e  'U|Mitiire  f^-. '-n  other  semaphores  in  that  the 
])«.\\«.r  t'oT-  {♦<  .»|hm;i!'''''  :-  .■'>!. lined  from  carl>«>nic  gas  under  hig^h 
•  .ve-^t::e.  il'e  j>'\-v.>i:'e  '\m>l:  '\'<lv.ccii  bv  a  diaphragm  reducing^ 
•. .-'vk-  t"  .1  workir?^  !''v^^'.::e  - -t*  v^  t-*  .'(^  p  »un«ls  per  square  inch. 
\!'  y\K\y\\\'\  •  v-i-.-.r..^  :■'"  v.rw  ;il-*''t<  the  Ivwv  pressure  gas  to 
..  -*''.lin-  c\*''»'\'-  :-.-.'.;-v''':. :'  :■  :'^  v.:^  :i".l  il^-wn  r->d  of  the  signal 
'A*. ■■>•*'  ■  pe*. •:■'■!'  v*:-'.*-i  -  -'^  ';.!''^  ■=»-  :■  ri<e  an.!  clear  the  signal. 
A:  a  C'.  ••'i.i'M  p--":  ■'■  :!v  ::\i\v'        :';c  c\!in.ler  a  trip  aDows  an 
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arm,  also  attached  to  the  pin  valve,  to  drop,  closing  the  cylinder 
to  the  gas  and  opening  it  to  the  air.  At  this  point  the  gas  in  the 
cylinder  exhausts  to  the  air  and  the  signal  is  held  in  the  clear 
position  by  a  dog  attached  to  cylinder  engaging  with  a  step  on  a 
swinging  arm  at  the  lower  end  which  is  attached  to  the  armature 
of  an  electro  magnet.  The  deenergizing  of  this  magnet  allows 
the  arm  carrying  armature  to  swing  out  and  disengage  the  dog 
and  signal  arm  gravitates  to  stop  position.  While  this  type  has 
not  been  in  service  as  long  as  other  types  of  semaphore  signals, 
the  results  so  far  obtained  seem  to  indicate  a  bright  future  for  it. 

The  Kinsman  block  system  was  tried  experimentally  on  the 
C,  M.  &  St.  P.  Ry.  in  1894  and  taken  out  after  six  month's  ser- 
vice on  account  of  failure  to  operate  as  desired.  The  principal 
reason  that  this  system  was  not  a  practical  success  was  that  the 
main  electric  circuit  was  an  open  circuit  and  a  failure  to  operate 
gave  the  engineer  a  clear  signal. 

A  system  of  automatic  signals  was  installed  on  the  C,  M. 
&  St.  P.  Ry.  early  in  1902  by  the  Rowell-Potter  Safety  Stop  Co., 
and  operated  experimentally  for  about  six  months.  This  system 
differed  from  all  other  automatic  systems  in  that  a  safety  stop  at 
each  signal  and  on  180  ft.  in  advance  of  each  was  added  as  an 
additional  precaution.  The  method  of  obtaining  power  for  the 
operation  of  signals  and  stops  was  a  departure  from  all  otlicr 
methods  and  a  very  ingenious  one.  A  track  treadle  or  lever 
operated  by  passing  trains  wound  up  a  set  of  springs  in  a  ma- 
chine which  stored  the  energy  thus  obtained  and  converted  it  into 
motion  of  a  pipe  line  to  which  were  attached  the  signal  and  the 
two  safety  stops.  The  normal  position  of  this  signal  was  clear 
and  with  the  first  stop  lowered  and  the  second  stop  raised — when 
signal  changed  to  stop  position  the  first  stop  was  raised  and  the 
one  in  advance  lowered  thus  protecting  against  a  failure  of  the 
signal  to  assume  the  stop  position.  When  passed  in  raised  posi- 
tion either  stop  would  operate  an  air  valve  placed  on  tender  mak- 
ing an  emergency  application  of  the  brakes.  The  i)rincipal 
objection  to  this  system  was  the  small  amount  of  storaj^e  capacity 
in  the  spring. 

Another  new  system  of  automatic  block  signaling  which  has 
within  the  last  two  years  been  brought  to  the  attention  of  sii^^nal 
engineers  is  the  Miller  electric  cab  signal.  This  system  was 
exploited  some  years  ago  and  was  given  up  on  account  of  several 
inherent  defects,  but  the  system  has  been  redesigned  tlirou.i^^hont 
and  arranged  so  that  a  failure  of  the  apparatus  gives  the  engineer 
a  danger  signal.  An  installation  has  just  been  completed  through 
the  Park  Avenue  Tunnel  on  the  N.  Y.  C.  in  Xew  ^^)^k  City,  where 
it  is  used  as  an  adjunct  to  the  manual  C(»ntro!le(l  block  svsteni. 
About  30  miles  of  double  track  are  equipped  with  the  ^Miller  vSvs- 
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tem  on  the  C.  &  E.  I.,  but  it  is  not  in^iise  as  a  block  system  ^^ 
govern  trains,  five  engines  only  being  eqihvppea.         ^.^^^^  ^^^.^^^ 
this  system  is  the  absence  of  fixed  signals^' ^^^ 
materially  reduced  the  cost  of  installation.  ^^^        .     j  ^^^  ^^yo 

Several  mechanical  block  systems  have  been  \}^}  i^ '  ^^h  of 
principal  ones  being  the  Rowell-Potter  and  the  ^^jtcvxl  pressure 
which  are  at  present  in  operation  on  elevated  roads,  i^^  jLitv  for 
of  wheels  of  a  train  on  an  inclined  bar  furnishes  the  p^rif^^^^Yiber 
operation  in  both  of  these  systems.  On  account  of  the  nu-^vaL^s- 
of  working  parts  exposed  probably  none  of  the  mechanical  s/» 


'  tems  will  ever  be  used  on  surface  roads. 
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Mr.  S.  H.  Hedges,  '86,  who  was  for  several  years  connected 
with  the  Chicago  Bridge  &  Iron  Works  is  now  President  of  the 
Puget  Sound  Bridge  &  Dredging  Company  with  headquarters  at 
Seattle,  Wash. 

Mr.  F.  R.  Muhs,  '92,  superintendent  of  the  Pacific  Coast 
Branch  of  the  American  Bridge  Company,  has  recently  been  visit- 
ing his  relatives  in  Iowa  while  on  the  way  between  his  headquar- 
ters at  San  Francisco  and  the  annual  meeting  of  the  superinten- 
dents of  the  American  Bridge  Company  at  Chicago.  Mr.  and 
Mrs.  Muhs  have  been  sharing  their  home  with  a  little  son  for  the 
past  eight  months. 

Mr.  W.  B.  Craig,  '94,  is  draughtsman  at  the  U.  S.  Arsenal, 
Rock  Island.  His  special  work  is  in  connection  with  pressed 
steel  construction, 

Mr.  A.  M.  Price,  '94,  is  a  consulting  engineer  at  Elgin,  111. 

Mr.  J.  T.  Young,  '94,  is  located  at  Hydro,  Okla. 

Mr.  C.  R.  Cave,  '95,  is  at  Dyersville,  Iowa. 

Mr.  W.  J.  Eck,  '95,  is  assistant  engineer.  Signal  Department, 
Chicago  &  Northwestern  Ry.  Co. 

Mr.  A.  H.  Foster,  '95,  is  an  electrical  contractor  at  Red 
Wing,  Minn. 

Mr.  G.  G.  Dana,  '97,  is  chief  draughtsman  for  the  J.  I.  Case 
Threshing  Machine  Co.,  at  Racine,  Wis. 

Mr.  G.  D.  Heald,  '97,  is  cable  engineer  for  the  American 
Bell  Telephone  Co.,  at  Philadelphia. 

Mr.  E.  R.  Townsend,  '97,  is  an  insurance  engineer  with  head- 
quarters in  Chicago.  ! 

Mr.  C.  J.  Bristol,  '98,  is  with  the  Globe  Machinery  &  Supply 
Co.,  Des  Moines. 

Mr.  James  Galloway,  '98,  is  electrical  engineer  for  the  Du- 
pont  Powder  Co.,  Mooar,  Iowa. 
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Mr.  M.  J.  Pos,  '98,  is  chief  draughtsman  for  the  Illinois  Steel 
Co.,  South  Chicago. 

Mr.  H.  W.  Skinner,  '98,  is  factory  engineer  for  Simond^  Mfg. 
Co.,  Chicago. 

Mr.  J.  H.  Wykoff,  '98,  has  recently  accepted  a  position  with 
the  Tidewater  Railway  Company  of  Virginia.  Since  his  grad- 
uation Mr.  Wykoff  has  been  connected  with  the  Chicago  Great 
Western  Railway  and  for  the  past  year  has  been  holding  the 
position  of  Roadmaster,  with  headquarters  at  Dubuque,  Iowa. 

Mr.  G.  D.  NicoU,  '99,  is  mechanical  and  electrical  engineer 
for  the  Indianapolis  and  Cincinnati  Traction  Co.  This  company 
has  already  in  service  lines  from  Indianapolis  to  Rushvillc  and 
to  Shelbyville,  the  former  being  a  single  phase  installation. 

Mr.  J.  C.  Lathrop,  '01,  who  is  in  charge  of  the  Structural 
Designing  Department  of  the  New  York  Edison  Company,  has 
recently  remembered  his  Alma  Mater  in  a  very  nice  way  by 
writing  for  a  couple  of  men  to  fill  positions  in  his  department. 
This  is  not  the  first  time  he  has  done  this. 

Mr.  L.  R.  Muhs,  '02,  who  has  been  connected  with  the  New 
York  branch  of  the  American  Bridge  Company,  has  been  trans- 
ferred to  the  Pencoyd  branch  of  that  same  company.  lie  ex- 
pects to  spend  about  six  months  there  and  another  six  months 
with  the  Edg^oor  branch,  gaining  some  special  experience,  and 
then  return  to  the  New  York  branch  and  enter  the  contracting 
department. 

Mr.  H.  J.  Brunneir,  04,  has  a  position  in  tlic  Engineering 
Department  of  the  New  York  Edison  Company,  New  York  City. 
(Mr.  Brunneir  was  married  October  ist,  and  is  now  pleas- 
antly located  at  67  W.  107th  St. 

Four  members  of  the  Civil  Engineering  class  of  05  are 
representing  Iowa  State  College  on  the  Panama  Canal :  Messrs. 
R.  W.  Clyde,  D.  B.  Fegles,  G.  C.  Peterson  and  T.  J.  I'atton. 
They  report  being  pleased  with  the  work  and  none,  as  yet,  have 
suffered  at  all  from  the  effects  of  the  climate. 

Mr.  C.  C.  Morris,  '05,  is  now  located  with  the  City  Etigiticcr 
of  Manila,  Philippine  Islands,  having  left  tlie  vStatcs  last  Aug- 
ust. 

■ 

Mr.  A.  R.  Boudinot,  05,  has  severed  his  connection  witli  the 
Clinton  Bridge  Company  to  accept  a  position  with  the  Chicaj^o 
Bridge  and  Iron  Works  of  Chicago. 

Mr.  J.  A.  Buell,  '05,  has  been  with  tlie  R.  J.  and  U.  Railway, 
with  headquarters  at  Joliet,  111.,  since  his  graduation  last  June. 


SOME  SHOP  SYSTEMS  IN  lOlVA  25 


Larger  drawings  are  made  on  large  boards  laid  on  top  of  the 
frames  and  the  T-square  is  used.  A  few  boards  of  large  size 
are  kept  on  hand  for  special  work. 

The  unit  was  designed  by  Prof.  \V.  H.  Meeker  and  the  en- 
tire equipment  was  built  in' the  college  shops  at  an  expense  of 
$50.00  per  unit.  The  floor  space  required  for  each  unit  is  6  ft.  9 
in.  X  5  ft. 


SOME  SHOP  SYSTEMS  IN  IOWA 

By  J.  W.  HOOK  AND  Q.  P.  LABBERTON 

Although  Iowa  is  generally  six)ken  of  as  an  agricultural 
state,  her  development  along  manufacturing  lines  has  lately  made 
great  strides  to  the  front.  According  to  the  last  census  report, 
she  has-  made  an  increase  of  over  one  InuKlred  per  cent  along 
these  lines  in  the  last  ten  ye^rs.  This  fact  leads  us  to  predict  a 
bright  future  for  Iowa  manufacturing  industries,  and  arouses 
in  the  methods  that  are  used  by  hnva  manufactures  todav  to 
arrive  at  the  a)st  of  their  production,  and  the  manner  most  uni- 
versally employed  in  paying  their  employees.  It  is  a  known 
fact  among  manufacturers  that  in  order  to  withstand  the  fierce 
competition  which  exists  a  system  of  determining  the  cost  of 
their  production,  and  the  best  method  of  compensating  for  labor, 
must  be  employed  in  their  shops  before  the  lowest  allowable 
selling  price  can  be  ascertained.  Some  manufacturers,  in  order 
to  eliminate  the  cost  of  maintaining  such  a  system,  use  the  selling 
prices  of  their  competitors  as  a  guide  to  their  own.  This  methocl 
often  proves  disastrous,  for  different  conditions,  different  man- 
agement, etc.,  are  very  liable  to  have  their  effect  uixmi  the  cost 
of  production.  The  simplest  and  safest  method  is  for  each  man- 
ufacturer to  have  a  distinct  system  of  his  own. 

For  the  purpose  of  gathering  information,  a  circular  letter, 
shown  in  full  in  the  following,  was  mailed  to  the  larger  manu- 
facturing concerns  of  the  state: 
"Dear  Sirs: — 

We  are  interested  in  the  systems  employed  by  shop  man- 
agers in  Iowa.  We  desire  to  obtain  some  data  u])on  this  sub- 
ject from  prominent  shops  in  the  state,  and  respectfully  ask  tliat 
you  answer  the  following  questions : 

1.  Do  you  employ  the  wage  system  of  paying  your  men. 
that  is,  do  you  pay  your  men  a  fixed  amount  ])cr  Imnr  or  jkt  day? 

2.  Do  you  employ  the  i)iece  work  system,  tliat  is,  do  yon 
pay  your  men  by  the  amount  of  work  tliey  (1(\  regardless  o\  ihe 
time  it  takes  them  to  do  it? 
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Enclosed  you  will  find  an  addressed  envdope  in  which  you 
will  enclose  the  answer  to  the  above  questions,  which  will  be  con- 
sidered confidential. 

Trusting  that  we  will  receive  an  early  reply,  we  are, 

\tTy  truly  vours." 

One  hundred  and  sixty  of  these  inquiries  were  mailed  and 
in  less  than  a  week  one  hundred  and  forty  replies  were  received. 
The  nature  of  these  replies  proved  that  the  factory  managers 
were  greatly  interested  in  the  subject.  It  was  learned  by  diese 
replies  that  the  wage  system  is  mostly  used  by  shops  in  this 
state.  Of  the  one  hundred  and  fort>'  replies  received  only  ten 
per  cent  make  an  exclusive  use  of  piece  work,  only  twenty  per 
cent  a  combination  of  the  wage  and  piece  system,  while  seventy 
per  cent  employ  the  wage  system  throughout.  The  enterprises 
which  make  an  exclusive  use  of  the  piece  work  plan  are  those 
which  manufacture,  practically,  one  line  of  goods.  Clothing, 
shoe  and  glove  factories,  and  in  some  cases  carriage  factories 
are  examples  of  enterprises  using  such  a  system.  Again  there 
are  factories  which  find  it  necessary  to  use  both  the  wage  and 
piece  work  methods  of  paying  for  their  labor.  In  brick  and 
tile  factories,  stone  companies  and  also  machine  repairing  shops 
where  the  work  in  some  departments  is  very  variable,  it  is  found 
almost  impossible  to  employ  a  strict  and  entire  system  of  piece 
work.  The  wage  system  can  be  used  in  any  factory  and  is  gen- 
erally the  method  used  in  small  concerns,  not  because  of  its  ef- 
ficiency, but  mainly  on  account  of  the  great  \^riation  in  the  class 
of  work  that  is  required  to  be  performed.  There  seems  to  be 
a  g^eat  desire  among  most  managers  of  wage  shops  to  adopt 
a  piece  work  system,  but  it  is  difficult  for  them  to  find  enough 
of  one  class  of  work  upon  which  to  determine  a  fair  rate. 

The  inefficiency  of  the  wage  system  lies  mainly  in  the  fact 
that  it  does  not  reward  tlie  laborer  on  merits  of  the  amount  and 
quality  of  the  work  performed.  There  are  hardly  ever  two  men 
alike,  nevertheless,  both  often  receive  the  standard  wage.  There 
is  no  incentive  for  the  workmen  to  do  more  than  is  necessary 
to  enable  them  to  hold  their  job,  for  he  would  not  profit  by  any 
extra  exertion,  and  for  the  same  reason  does  he  fail  to  im- 
prove his  present  methods.  This  failing  to  bring  out  a  man's 
best  effort  is  a  direct  loss  for  both  employer  and  employee  and  is 
charged  up  against  the  wage  system. 

To  eliminate  some  of  the  unsatisfactory  conditions  often  ex- 
isting in  the  plain  wage  plan  an  accurate  cost  keeping  system  is 
sometimes  introduced.  In  this  system,  close  track  is  kept  upon 
the  men  and  they  are  paid  a  wage  according  to  the  work  tiiey 
are  each  capable  of  doing.     In  Iowa  it  is  found  that  nearly  all 
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w^age  shops  of  any  note  employ  such  a  system.  An  ilUistration 
of  a  wage  cost  keeping  system  such  as  is  most  commonly  used 
is  here  given. 

A  certain  company  manufactures  tl(K>rs,  cabinets,  show-cases, 
etc.  The  company  employs  about  seventy-five  inon  wlio  are  paid 
by  the  hour.  All  office  help  is  paid  for  by  the  month  or  year. 
The  secretary  of  the  coinpany  states  that  the  two  fundamental 
reasons  for  using  a  cost  keeping  system  in  his  business  are,  first : 
to  take  care  of  the  fluctuations  in  prices  of  material,  insurance, 
labor  and  taxes,  and  second,  to  keep  track  of  his  men. 

In  this  factory  every  thing  goes  by  number.  The  men  are 
numbered,  and  everything  is  referred  to  by  number  instead  of 
by  name  or  description.  When  a  job  is  contracted  it  is  given  a 
number  which  it  bears  throughout  tlie  process  of  manufaclure. 
When  the  material  for  a  job  of  a  certain  number  is  ordered  it  is 
specified  that  it  be  shipped  under  that  certain  number.  This  is 
done  so  that  it  will  be  easy  to  determine  for  what  order  a  certain 
shipment  of  material  is  for.     When  the  bill  of  material  is  rc- 

COST    SHEET 
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ceived  and  the  job  is  ready  to  be  worked,  the  clerk  in  the  office 
enters  the  name  and  number  of  the  job  down  in  the  cost  keep- 
ing books,  a  page  of  which  is  shown  in  the  accompanying  blue 
print.  Assume  the  job  to  be  a  cabinet.  This  work  is  entered 
if  it  happens  to  be  the  first  job  to  be  entered  uix>n  this  sheet,  in 
the  horizontal  symbolized  by  A.  If  the  job  be  the  second  job 
to  be  entered  upon  the  page  the  name  will  go  in  the  horizontal  col- 
umn symbolized  by  B.  And  so  on.  Assume  that  the  number 
given  the  cabinet  is  i.  This  is  also  entered  in  the  same  column 
with  the  name  of  the  piece.  Then  as  the  work  progresses  the 
vertical  column  A  is  filled  out  from  the  time  slips  that  are  handed 
in  by  the  workmen.  Sometimes  two  or  three  men  are  set  to 
work  upon  a  job.  Xo.  i  and  2  in  this  case.  The  number  of 
workmen  is  noted  in  the  vertical  columns  under  A,  and  directly 
underneath,  the  amount  they  earned  upon  the  job.  When  the 
cabinet  is  finished,  the  productive  labor  cost  is  added  up  from 
colum  A,  and  carried  over  to  another  column  A'  as  shown.  Then 
a  percentage  is  taken  of  this  amount  to  cover  the  non-productive 
labor  cost,  and  added  to  the  total  productive  labor  cost.  Then  of 
this  total  another  per  cent  is  taken  to  cover  shop  maintenance, 
taxes,  insurance  and  sundry  expenses,  and  this  added  to  the  last 
total.  This  total  gives  the  cost  of  the  article.  In  a  line  just 
below  this  is  entered  the  contract  price,  the  difference  between 
this  price  and  the  actual  cost  being  the  net  profit  or  loss.  Below 
this  is  left  a  large  space  for  remarks. 

The  percentages  above  referred  to  change  from  year  to  year, 
and  are  arrived  at  practically  from  the  experience  of  the  year 
before.  It  is  evident  that  the  material  cost  is  known.  The 
yearly  expense  incurred  by  the  non-productive  laborers  is  also 
known,  it  being  determined  by  the  wages  paid  out.  The  repairing 
expense  is  known  by  the  money  expended  upon  repairs  for  the 
establishment.  The  tax  and  insurance,  and  the  general  deprecia- 
tion of  factory  and  equipment  is  not  so  easily  determined.  The 
two  former  items,  the  taxes  and  insurance,  are  available  from  the 
year  ])rcvious,  and  stand  as  a  basis  for  determining  the  percentage 
for  the  present  year.  The  depreciation  per  cent  is  found  mostly 
by  a  judgment  inventory,  the  ability  of  the  man  who  takes  the 
inventory  to  judge  how  much  less  a  building  or  machine  is  worth 
after  a  year's  use,  being  a  large  factor  in  its  correct  determina- 
tion. IvxiKTicnce,  also,  has  something  to  do  with  this  deter- 
mination, the  life  of  a  machine  or  a  building  of  certain  structure 
and  the  change  from  year  to  year,  being  a  strong  factor  in  its 
derivation. 

So  extended  has  been  the  experience  of  this  firm  that  they 
can  almost  ascertain  the  cost  oi  their  orders  before  they  are 
made.     They   have  from  experience  almost  exactly  determined 
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what  it  will  cost  to  manufacture  any  article  of  their  production. 
If  a  man  is  given  an  amount  of  work  to  do,  and  he  does  it  in  less 
time  than  it  has  e\'er  been  done  before,  his  waj^^es  are  increased 
accordingly,  while  on  the  other  hand  if  it  requires  a  longer  time 
for  him  to  perform  the  labor  necessary  to  finish  the  job,  his  wages 
are  decreased  and  he  has  no  grounds  upon  which  to  feel  hurt  or 
imposed  upon. 

The  manner  of  keeping  track  of  the  labor  is  by  small  cards, 
which  are  given  the  workmen  when  they  begin  work.  Upon 
these  cards  are  left  spaces  for  the  name,  date  and  article  to  be 
manufactured,  also  the  number  of  the  job  and  the  number  of  the 
workman.  When  a  man  works  a  certain  time  upon  a  job.  he 
notes  down  his  time.  From  these  cards  his  time  is  transferred 
to  the  cost  keeping  books,  a  page  of  which  was  previously  de- 
scribed. 

The  secretarv  claims  that  his  system  works  well  and  that  he 
experiences  little  or  no  trouble  with  it.  The  men  arc  really 
given  something  for  which  to  work,  for  if  they  finish  an  order 
in  less  time  tlian  is  required,  their  wages  are  increased  correspon- 
dingly. 

The  piece  work  system  is  also  an  attempt  to  remedy  the  un- 
satisfactory conditions  existing  in  the  wage  system,  and  it- has 
proven  a  success  in  most  cases  where  it  has  been  judiciously  ap- 
plied. In  some  cases,  however,  this  system  has  developed  to  be 
nothing  more  than  a  method  to  extract  more  work  for  less  pay 
from  the  workmen.  In  such  cases,  the  system  has  no  incentive, 
since  the  men  know  that  the  piece  rate  will  be  reduced  as  soon 
a3  a  high  speed  with  a  corresi)onding  high  pay  is  secured. 

An  efficient  modification  of  the  piece  work  system  is  em- 
ployed by  a  carriage  company.  The  nature  (^f  the  work  here  is 
such  that  the  system  employed  works  to  good  advantage.  The 
company  owns  the  factory  and  machinery,  and  furnish  the  ma- 
terial, but  the  work  is  all  under  a  contract.  That  is,  a  man  con- 
tracts to  do  a  certain  job  of  work  at  a  certain  rate  for  a  specified 
time..    The  svstem  as  used  is  described  as  fon<:)ws: 

First,  the  factory  is  divided  into  fcnir  general  (lc])artnients, 
namely;  blacksmithing  and  wood  working,  paint  shop,  trimming 
department  where  tops,  cushions  and  backs  arc  made,  and  the 
shipping  department  where,  all  goods  are  set  up.  inspected,  crated 
and.  shipped  out. 

A  man  is  hired  to  do  a  certain  ()i)erati(>n.  Kor  instanco  he 
signs  a  contract  to  cut  all  leather  and  cloth  for  hacks  and  cush- 
ions. He  hires  to  be  paid  according  to  a  rate  agreed  upnn  l)y 
himself  and  the  manager.  This  workman  is  rt'sponsible  for  tlic 
cutting  of  all  cushions  and  backs,  and  if  at  any  tiiiie  lie  finds  that 
he  cannot  supply  the  demand  he  must  procure  holp  at  his  own 
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expense.  Another  workman  hires  to  sew  all  of  these  leather  cuts 
and  lining  cuts  together.  Also  another  workman  contracts  to  fit 
all  of  these  backs  and  cushions  to  the  carriage.  These  three 
form  the  trimming  department,  and  one  of  the  laborers  in  this, 
which  are  three  in  number,  is  selected  by  the  manager  to  act  as 
foreman.  The  duty  of  the  foreman  is  to  see  that  the  work  is  all 
done  well  and  that  no  defective  material  is  used.  He  also  sees 
that  the  operations  done  by  each  man  are  correctly  counted. 
The  same  method  of  operation  exists  in  other  departments. 

TIME  SHEET  Week  Ending Department 

O.  K'dby— ,  Foreman No. Name 


Be  sure  to  enter  date,  price,  and  fiipure  both  piece  work  and  day  work  separately 

each  day. 

Mo. 
Day 

How 
many 

DESCRIPTION  OF  WORK  DONE 

Price 

Totals 

Forward 


The  accompanying  blue  print  explains  better  the  way  the 
actual  wages  of  an  employee  is  registered.  At  the  extreme  left 
hand,  the  date  is  entered.  Following  this  column  is  a  place  for 
registering  the  number  of  pieces  made,  price  per  hundred  and 
finally  the  total  amount  for  the  number  made.  At  the  top  of  the 
sheet  are  blanks  for  noting  the  end  of  the  week  to  which  one 
blank  refers,  the  name  of  the  foreman  and  the  name  of  the  work- 
man. These  sheets  are  turned  into  the  office  weekly,  where  they 
are  entered  upon  the  pay-roll. 

A  most  interesting  feature  of  this  department  is  the  cost 
sheet.  The  manager  lets  the  workman  set  the  piece  prices.  For 
instance  to  make  it  plain  the  manager  takes  the.  matter  up  in  the 
trimming  department  for  the  season  of  1906  about  October  ist, 
1905,  at  which  time  the  prices  for  the  different  operations  arc 
agreed  \\\iox\  by  the  manager  of  the  firm  and  the  workmen  in  that 
department.  The  same  method  is  utilized  throughout  the  entire 
factory.  When  the  price  is  agreed  upon  the  company  has  a 
later  or  extra  agreement  that  if  the  price  of  one  of  the  operations 
is  so  low  that  a  piece  worker  cannot  make  a  certain  amount  in  an 
average  day's  work,  that  the  price  for  that  operation  be  taken 
up  and  reconsidered.  The  company  on  the  other  hand  binds 
itself  not  to  ask  for  a  readjustment  of  prices  during  the  season 
even  though  some  of  the  prices  prove  to  be  very  high.  The 
cost  sheets  above  referred  to  were  very  intricate  indeed.  It  was 
even  noted  what  the  cost  was  of  boring  a  single  hole  in  some  per- 
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tion  of  the  carriage.  The  items  entered  upon  the  cost  sheets 
numbered  far  up  into  the  hundreds.  While  explaining  these 
sheets  to  the  writer  the  manager  said,  **We  must  know  to  within 
a  few  cents  of  what  one  of  our  carriages  costs  us.  If  we  did 
not  we  would  have  been  run  out  of  business  by  competition  long 
ago.  Why  it  was  only  last  week  that  I  sold  buggies  at  a  dollar 
profit."  This  statement  shows  the  importance  of  cost  keeping 
systems  in  factories. 

The  depreciation  cost,  also  the  non-productive  labor  and 
sundry  expenses  in  this  factory  are  arrived  at  in  a  manner  sim- 
ilar to  that  of  the  company  previously  described. 

Probably  the  best  instance  of  piece  work  in  the  state  is  em- 
ployed by  a  certain  firm  manufacturing  but  one  article,  this  fact 
making  it  possible  to  use  the  piece  work  system  in  a  very  efficient 
manner. 

The  company  issues  a  separate  card  for  every  operation  in- 
cluding cards  also  for  stock  to  be  delivered  from  the  warehouse 
to  the  shop,  same  being  covered  bv  cards  marked,  "Spoke  Steel," 
"Hub  Room,"  "Box  Room,"  and  "Tire  Room."  Taking  up  one 
of  the  cards,  for  instance,  the  one  marked  "Spoke  Steel,"  it  will 
be  noted  that  spaces  are  left  at  the  top  of  the  card  for  the  general 
description  of  the  wheel.  The  vertical  columns  immediately  be- 
low this  description  supply  places  for  keeping  the  date,  the  pounds 
of  steel  issued  out  by  the  ware-keeper,  the  amount  of  good 
material  returned  to  the  ware  keeper,  the  number  of  pounds  of 
material  returned  including  the  waste,  the  waste  and  lastly  the 
name.  At  the  bottom  of  the  cards  are  places  for  the  signature 
of  the  foreman.  The  other  three  cards  of  the  ware  department 
describe  themselves,  they  being  essentially  the  same  as  the  one 
just  described.  The  general  description  of  the  wheel  occupies 
the  top  of  the  card,  while  the  labor  and  inspection  of  material 
is  registered  in  the  vertical  columns  below. 

The  original  order  is  entered  upon  the  large  white  card  des- 
ignated by  Fonn  i  2m  9-6-98.  This  card  does  not  go  to  the  shop. 
It  is  issued  by  the  sales  department  to  the  shop  office  where  all 
time  and  wages  are  kept.  The  timekeeper  holds  this  card  in 
the  office  until  shipment  is  ready  to  he  at)plied  upon  same,  but 
in  the  meantime  he  issues  shop  cards  as  illustrated  by  forms 
7,  8,  9,  10,  II,  15,  15a.  18  and  19.  These  cards  arc  taken  into 
the  shop  by  the  foreman  and  put  into  ctTect  when  desired  uiuUt 
the  direction  of  the  shop  superintendent,  who  has  access  to  all 
cards.  The  shop  or  piece  work  cards  designated  b\  the  above 
form  numbers  are  retained  in  the  shop  by  each  operator  until  the 
order  is  completed  unless  for  some  reason,  such  as  cancellation, 
or  transfer  of  the  piece  worker  to  some  other  order.  The  work 
done  each  day  as  reported  upon  these  piece  work  cards  at  tlie 
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tlitTcrcnt  machines  is  lakon  oft"  bv  the  time  keeping  assistant  every 
tnorninj^;;  when  he  jtjoes  the  nnnuls  to  get  the  records  of  the  prev- 
ions  ila\ .  The  aotnal  o>st  is  taken  direct  from  the  cards  above 
mentioned.  If  a  rnsh  onler  is  desired,  the  shop  foreman  is  advised 
oi  the  I'aci  and  sees  to  it  that  the  men  have  the  proper  card  with 
which  i»^  \\t>rk  upon  the  rnsh  order  in  (jnestion.  The  fact  that 
the  oidc!  is  to  !>e  rnshed  is  not  indicated  ii|X">n  the  cards  them- 
NcKcs.  but  \\\'^m  the  large  wiiite  canl  which  is  a  guide  to  the  sup- 
eiintcndcnt  and  his  ttMcmcn.  and  is  always  at  hand  in  the  shop 
oibcc.  av  NNv^ll  as  conxcnient  for  the  s;des  de|>artment  when  mak- 
n^i:  nolo  oi  an\  chaujics  in  the  order  or  demands  for  extra  rush. 
I'hc  duVcicnt  collars  y^i  the  piece  w\Vk  cards  simply  scnriB  as  a 
hatuh  nuih^'d  x^i  kcepmv:  e.ich  operation  separate  from  die  odiers, 
•lUhon^h  the  nan\c  upon  the  card  is  issnevi  for  that  purpose  also. 
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Form  1.    2M— 9-6-98 

The  vertical  columns  upon  the  piece  work  cards  are  similar 
on  each  card.  The  difference  in  the  operations  on  the  different 
machines  makes  the  description  at  the  top  of  each  card  unsim- 
ilar.  Also  some  of  the  cards  give  the  price  of  the  operation 
per  one  hundred  while  some  others  give  the  price  per  one  thous- 
and. All  cards  are  signed  by  the  foreman  in  charge  of  the  de- 
partment under  which  the  operation  is  performed.  Each  card 
is  provided  with  a  column  for  day  work.  This  column  is  used 
upon  orders  which  are  so  small  that  it  does  not  pay  to  run  it 
through  on  the  piece  work  plan.  These  cards  are  called  for  by 
the  foreman  when  he  is  ready  to  make  up  a  certain  order  and 
every  operation  in  the  shop  at  the  end  of  the  day  filled  in  with 
the  necessary  data  which  is  taken  off  by  the  time  keeping  de- 
partment the  following  morning,  and  entered  upon  the  proper 
books  in  the  time  keeper's  office.  From  these  books  a  complete 
record  is  kept,  and  what  is  being  done,  not  only  on  the  cards 
themselves,  but  aLso  in  the  cost  books  which  are  transferred  from 
same,  can  be  determined  at  any  time.  It  is  evident  from  this 
that  stock  and  labor  inventories  can  be  taken  from  the  books  at 
any  time  without  closing  down  the  shop. 

In  regard  to  the  cost  keeping  system  employed  by  this  com- 
pany, it  would  be  well  to  quote  from  a  letter  received  from  the 
secretary  and  manager  of  the  firm  to  whom  we  are  indebted  for 
valuable  information. 

"As  to  methods  of  cost  keeping,  will  say  that  these  vary 
greatly  with  different  shops  or  lines  of  work.  With  us  it  is  a 
more  simple  matter  than  with  some  others,  on  account  of  the 
fact  that  we  make  one  line  of  goods  only.     For  that  reason 
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w  liat  would  apply  in  our  business  would  not  do  for  any  other  only 
in  a  j^^eneral  way.  Althouj^h  we  could  figure  the  exact  cost  of 
each  individual  article,  we  do  not  do  so,  on  account  of  the  fact 
that  all  of  our  products  are  so  similar  that  we  estimate  the  cost 
at  so  much  per  tHnuul,  which  we  j^et  at  the  end  of  every  month 
coveriiij^  the  month's  run  by  assembling  all  of  our  cost  ac- 
counts together  and  dividing  it  by  our  total  tonnage  output  for 
that  month.  Of  course,  on  some  expensive  articles  out  of  the 
usual  run.  we  figure  special  costs  according  to  the  particular  con- 
struction, but  this  does  not  ai)ply  to  the  bulk  of  our  output  which 
consists  of  the  regular  average  construction.'* 

The  cost  an(l  labor  paying  system  of  another  important 
factory  is  an  elaborate  one  ancl  the  methods  employed  are  not 
those  which  are  ordinarily  employed  in  a  job  shop.  In  the  foun- 
dry when  a  moulder  is  given  a  job  of  work,  he  is  notified  as  to 
how  many  castings  are  wanted  from  the  pattern  and  proceeds  to 
go  to  work  upon  same.  After  the  day's  moulding  is  finished  and 
just  previous  to  jxniring  the  metal,  the  timekeeper  coimts  the 
number  of  fiasks  which  have  been  made  by  each  particular  mould- 
er. This  record  is  then  taken  and  entered  upon  a  weight  sheet 
and  sent  to  the  cleaning  room.  When  the  castings  have  been 
cleaned  away  on  the  following  day.  the  difference  between  the 
good  ones  produced  and  the  total  number  made  by  the  moulder 
shows  the  loss,  and  the  enii)loyee  is  only  paid  for  the  work  which 
comes  out  perfect. 

;\  somewhat  different  system  is  employed  in  the  machine 
sho]).  Here  when  a  workman  is  given  a  job  he  is  given  a  time 
card  at  the  same  time.  This  card  shows  the  time  of  starting 
the  job  and  also  what  the  job  is,  also  the  o])erations  which  are  to 
be  performed  upon  the  particular  piece.  When  the  job  is  com- 
pleted the  time  of  finishing  is  set  ilown  as  is  also  the  number  of 
pieces  machined.  In  this  way  the  tirm  not  only  pays  for  the 
work  which  is  performetl.  hut  they  have  a  check  upon  it  bv  be- 
ing able  to  ascertain  the  exact  number  of  hours  employed,  and 
can  tij^nre  these  at  the  usual  day  rate  t<i  see  if  the  piece  work 
prices  are  too  jiigh  or  too  low.  It  might  be  said  in  connection 
with  this  that  tiie  tirm  ilocs  not  take  each  casting  and  pay  so 
much  ]>er  i>iece  for  it  complete,  hut  that  a  piece  work  price  is 
established  upon  each  operation. 

The  stoneware  indnstrx  of  this  state  employs  a  system  of 
piece  wiM'k  in  ii>  .sjiops.  In  one  shop  each  man  does  a  certain 
kind  kA  work.  (  \\\:  man  is  j^iven  as  many  moulds  as  he  can  fill 
each  ila\.  which  he  connis  himself  and  which  are  tabulated, 
checkcil  and  approvcvl  h\  the  snpirintendent  daily  and  turned  into 
the  otVice  for  hook  lahnlation.  each  man  having  a  page  of  his  own 
with  a  carh;.n  cop\  ever\  two  weeks  pav  dav. 
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Every  day's  work  is  a  comparison  against  the  previous  clay, 
the  result  being  a  larger  output,  while  the  employees  make  from 
twenty  to  thirty  per  cent  more  wages  than  if  they  work  by  the 
day. 

Perfection  in  manufacture  is  insisted  upon,  or  the  goods  do 
not  count.  The  raw  clay  is  mined  and  prepared  for  the  makers 
of  stoneware  by  the  ton.  the  kilns  are  set  and  drawn  for  so  many 
hours  each,  according  to  the  capacity  of  the  kiln.  The  same 
method  is  used  in  drawing  the  stoneware  out  after  it  is  burned. 

The  man  who  does  the  glazing  is  paid  so  much  per  one 
thousand  gallons.  That  is,  he  must  keep  track  of  the  capacity 
of  the  vessel  that  he  glazes.  This  serves  as  a  check  against 
the  amount  manufactured  which  prevents  any  possible  chance 
for  an  employee  in  the  moulding  department  to  '^stuff"  the  re- 
port. 

Factory  hands  are  not  permitted  to  work  more  than  ten 
hours  per  day  unless  in  extreme  cases. 

The  shoe  factory  has,  probably,  as  many  complications  with 
which  to  deal  as  any  other  enterprise  in  the  state.  To  make 
such  an  enterprise  a  success  in  this  state,  successful  enough  to 
compete  with  the  large  factories  in  the  east,  requires  the  keenest 
ingenuity  on  the  part  of  the  manager.  Nevertheless,  this  state 
has  at  least  one  successful  shoe  factory. 

The  factory  is  a  large  three  story  and  basement  brick  build- 
ing, well  lighted,  and  occupying  an  accessible  position  in  the 
city.  The  building  faces  the  south  with  an  office  on  the  first 
floor  at  the  extreme  southern  end.  The  basement  is  used  mainlv 
for  a  storage  room,  although  there  is  provided  in  this  portion, 
machinery  and  appliances  for  staving  the  soles  and  cutting  and 
pressing  the  heels.  The  laborers  in  this  room  arc  mostly  men 
with  a  few  girls  who  perform  some  of  the  lighter  labor.     In 
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the  store  room  the  man  in  charge  is  responsible  for  every  item 
of  material  that  is  stored  therein.  When  the  material  is  stored 
away  in  here  he  sig^s  for  it,  and  if  through  his  n^lect  any  of  it 
disappears,  he  is  responsible.  This  man  who  is  called  the  stock 
keeper  is  authorized  not  to  issue  out  even  as  small  a  thing  as  a 
package  of  nails  unless  he  is  ordered  to  do  so  by  one  of  just 
authority.  When  an  order  is  ready  to  be  made  up,  the  foremen 
of  the  different  departments  fill  out  Form  3  and  sign  it  and  send 
it  to  the  stock  keeper.  The  stock  keeper  issues  out  this  amount, 
and  makes  note  of  same  which  he  sends  to  the  office  in  his  report. 
By  looking  over  these  reports  in  the  office,  the  manager  can  at  any 
time  tell  exactly  the  amount  of  material  there  is  on  hand.  As 
will  be  noticed  upon  the  accompanying  Form  3  there  is  a  blank 
left  at  the  bottom  for  registering  the  Order  No.  From  the  data 
filled  in  here  the  manager  can  determine  the  amount  of  material 
any  finished  order  required.  This  knowledge  is  a  large  factor 
in  the  determination  of  prices  of  incoming  orders. 

Upon  the  third  floor  of  this  building  is  located  the  cutting 
and  stitching  room.  In  the  cutting  room  the  order  is  b^^n 
to  be  made  up.  A  small  storeroom  where  all  upper  stuffs  and 
linings  are  stored  is  located  in  the  rear  end  of  this  room.  The 
foreman  in  charge  of  this  department  issues  out  an  amount  of 
goods  for  the  different  orders  and  fills  out  Form  69  which  is 
merely  a  blank  for  recording  the  material  allowed,  used  and 
returned.  The  term  Case  No.  refers  to  number  given  the  order 
when  it  comes  to  the  factory,  and  the  number  it  retains  through- 
out the  process  of  manufacture.  The  term  Sample  number  re- 
fers to  the  description  of  the  shoe,  from  which  the  order  in  ques- 
tion is  to  be  made.  That  is  each  sample  shoe  is  given  a  special 
number. 
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The  employees  in  this  room  are  men  and  boys,  and  each  one 
keeps  track  of  the  number  of  outsides,  linings,  trimmings,  tongues 
and  tips  he  cuts  for  which  he  is  compensated  by  the  hundred. 
Form  44  is  the  slip  each  workman  fills  out  and  deposits  after 
each  period  of  labor  in  a  place  easily  accessible  to  the  office. 
This  slip  is  called  the  workmen's  slip  and  is  used  by  all  of  the 
workmen  in  the  factory.  Each  workman  is  required  to  fill  out 
and  extend  these  slips  at  the  time  he  does  the  work.  When  the 
checker  in  the  office  goes  over  these  slips  he  compares  them  with 
the  record  card,  then  with  the  piece  price  for  that  particular 
work.  These  piece  prices  are  kept  upon  small  record  cards  in 
a  small  filing  case  near  at  hand  in  the  office.  In  this  room  the 
patterns  which  are  made  of  metal  are  located  upon  shelves  which 
are  numbered.     By  index  these  patterns  can  be  located. 


Form  44. 


NOTICE 


All  shoes  damaged  in  any  manner  will  be  charged  to  the  work- 
man whose  fault  it  is.  Parts  of  shoes  damaged  in  process  and  the 
expense  of  putting  in  new  parts  will  be  charged  to  the  workman 
damaging  same.  Workmen  allowing  damaged  work  to  pass  by 
without  notifying  the  foreman  in  charge,  are  liable  to  discharge. 
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As  the  uppers  are  cut  they  are  transferred  to  the  stitching 
room  which  adjoins  the  cutting  room  upon  the  north.  This  room 
is  larger  than  the  cutting  room,  and  is  fitted  with  all  of  the 
machinery  that  is  necessary  to  assemble  the  upper  of  a  shoe.  The 
machines  in  this  room  being  small  are  located  upon  a  continuous 
table  on  either  side  of  the  room,  the  power  being  furnished  by 
a  countershaft  that  operates  underneath.     The  machines  are  set 
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so  that  the  work  on  a  shoe  can  prr^gress  right  down  along  the 
table.  That  is  to  say,  a  shoe  begins  at  one  end  of  the  room  and 
goes  through  to  the  other  without  having  to  be  brought  back 
for  a  single  oi)eration.  The  employees  in  this  room  are  all 
girls  who  arc  paid  by  the  piece.  Form  44  is  used  in  this  room 
as  it  is  in  the  others  for  turning  into  the  office  the  amount  of 
work  done  by  each  employee.  The  rapidity  with  which  the 
work  is  turned  out  in  this  department  is  indeed  remarkable.  Each 
laborer  has  l)ecome  so  accustomed  to  her  line  of  work  that  she 
can  turn  out  her  jxJrtion  of  the  work  with  little  effort  at  a  rapid 
pace.  The  machines  mostly  consist  of  sewing  and  stitching  ma- 
chineSy  although  there  are  devices  for  making  buttonholes,  sew- 
ing on  the  buttons,  putting  in  the  eyes  and  eyelets  and  for  shav- 
ing off  the  leather  so  that  it  will  be  thin  enough  around  the 
joints  and  seams  to  l(M>k  well  in  the  finished  product.  The 
piece  prices  for  the  operations  in  this  room  are  recorded  upon 
a  record  card  upon  which  Is  placed  for  general  description 
of  the  work  in  question  to  the  date.  No.,  pair,  gen- 
eral description,  sample  number  and  case  number.  It  has  besides 
this  a  full  description  of  the  shoe  and  work  in  detail  and  in  the 
order  it  is  performed.  The  checking  is  done  by  placing  the 
price  and  total  in  their  respective  columns  and  in  another  column 
*'Ck"  the  number  by  which  the  operator  goes,  and  the  date  the 
work  was  performed  is  placed  immediately  under.  As  the  oper- 
ations are  in  rotation  on  the  card,  it  is  to  be  seen  that  the  last  oper- 
ation recorded  will  show  the  location  of  that  particular  lot  in  the 
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works  with  the  date  the  last  operation  was  performed.  These 
record  cards  are  held  in  oi)cn,  shallow  cases  with  sloping  ends, 
shallow  enough  so  that  about  one- fourth  of  the  card  projects 
above  the  case.  The  case  is  made  sloping  so  that  the  checker 
can  check  the  cards  without  taking  them  out.  They  are  placed 
in  the  case  in  numerical  order,  each  lot  of  shoes  being  given  a 
separate  number.  When  the  work  enters  the  stitching  room  the 
fact  is  noted  ujMDn  Form  75  which  merely  has  reference  to  keep- 
ing track  of  the  work.  This  card  has  columns  for  recording  the 
case  number,  the  number  of  pairs  and  finally  the  date  when  the 
lot  leaves  the  room  entirely. 

From  the  stitching  room  the  shoe,  or  better  say  the  lot  of 
shoes  goes  to  the  second  floor  which  is  the  bottoming  room.  The 
general  name  of  a  shoe  is  derived  from  the  manner  in  which  the 
bottom  is  attached.  In  the  bottoming  room  the  soles  and  heels 
are  attached  an<l  the  shoe  finished  ready  for  the  ironing  and  pol- 
ishing process  on  the  floor  beneath.  The  macliines  in  the  lx)t- 
toming  room  are  arranged,  as  in  the  stitching  mom,  in  the  order 
that  the  manufacture  of  the  shoe  requires,  and  are  operated 
by  men.  The  labr)r  in  this  nvmi  is  compensated  for  by  the  same 
methcKl  as  above  described.  Forms  44  and  36  being  used  as  in 
other  departments.  Another  form  is  used  in  the  bottoming  room 
which  is  known  as  the  bottoming  room  record  blank  to  keep  track 
of  the  work. 

READY  FOR  SHIPMENT 


190 


Lot  No for. 

is  now  ready  for  shipment. 


Shipping'  Ck-rk 

Approved --- 

Form  6G 

From  the  bottoming  dcparlmcnl  tlic  lot  (^f  shoes  t^ocs  to  the 
ironing  and  polishing  department  <>n  the  first  llnor.  Here  tlie 
shoes  are  polished  and  crated  ready  tnr  shi])inent.  Wlieii  i  lot 
of  shoes  are  ready  for  shipment  the  shipping  clerk  tills  Form 
66  and  sends  it  to  the  office  where  it  is  a])provecl  by  the  man- 
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ager.     If  this  form  is  approved  the  customer  is  notified  and  the 

lot  shipped. 

Slock  N(i -      Width -      Size. .- 


No.  Pair  Received 
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The  store  room  is  also  located  iif)on  the  first  floor.  For  keep- 
ing track  of  this  storage  Form  76  is  used.  This  blank  furnishes 
places  at  the  top  for  recording  the  stock  number,  width  and  size. 
At  tlie  extreme  left  hand  are  crossed  columns  for  tallying  the 
number  received.  At  the  right  hand  side  similar  columns  are 
located  for  recording  the  number  of  pairs  sold.  In  the  center 
of  the  card  are  located  columns  headed  "Dr.,"  "Bal.,"  and  "Cr." 
By  inserting  in  the  "Dr."  and  "Cr."  columns  the  number  of 
shoes  of  the  style  specified  by  the  stock  number  that  are  going 
out  and  thai  arc  coming  in  a  balance  of  the  number  of  shoes 
of  that  particular  slock  is  determined.  Thus  if  a  customer  comes 
to  the  factory  and  wants  a  certain  style  of  shoe,  the  man  in  the 
office  can  by  limking  over  Form  yrt  determine  whether  or  not 
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PROCEEDINGS  OF  THE  SECOND  ANNUAL 
CONVENTION  OF  THE  IOWA  ASSOCIA- 
TION OF  CEIVIENT  USERS 

The  Second  Annual  nu'ctinn  «'f  llu-  \»iH-iati.in  was  Ik-KI  al 
Ames,  February  S  and  <>.  i< ;<)?».  Tin-  allrndancc  was  uj)  i<>  lliat 
of  last  vear  when  the  Ass«»ciati«»n  wa>  i-ruanizcd.  'I'lu'  lii'di 
character  of  la.st  year's  proi^ram  was  even  .snrj)as.si.-d  in  llu-  j)ai>ers 
presented  and  the  entlinsia^in  di>pla\ed.  which  i^  hut  an  iinlex 
of  the  rapidly  jjrowinj^:  interest  and  wnnilerfnl  e.\pan>ii)n  in  the 
cement  industry  dnrini^^  i')<»5.  A  fair  ])rMp. .ninn  «»f  thn.s^-  in 
attendance  came  from  nei.i4"Iil)'>rini;"  slater.  Tlu-  nieetiniLrs  weri- 
held  in  the  larjje  Assenihlv  U'loni  in  I\niL::ineerin^-  1 1  all  at  the  !'>\\a 
'State  College. 

The  exhibits  •)!*  etnients.  d'  crnieni  p'-. hMum-^  aiitj  niarhi:ui\ 
were  also  a  pronn'nenl  feaim-e  <»l'  ilu-  i'Mnv«.ii!i'»n.  The  i-enuni 
exhibits  were  placed  in  FMij^ine^rinL*.  liall  anil  niaoliinvr\  in  tin- 
Athletic  Training  Onarters  l.icale«l  ininu-<li;iiil\  i..  iIk-  \m'>!  ■.!' 
this  building.  Nineteen  ditVerenl  th-n)>  .  nL^.ued  «'\liihii  -p.i.  . 
including  three  of  the  leading;  v't-nieni   niann''a.;inrrr>. 

The  Cement  Tsers  As>«H'iati.>n>  '  =  i"  ill'-  ■■  -r:'!---  !\'\i  1..t-m- 
an  important  at:rl  alinnsi  i^M-r.tial  fari"!-  in  i  :r  •\^^\\•\  ■pnu-ni  ■•: 
the  industry  wliich  they  re])re<ent.  Tn<-^i-  w']-  n--  -r-i;.  nt  in  ;i-!. 
of  its  numerous  appliealirin««  an-  ri-htt"nil\  «•  :  ■i'!-  !..  •!•.■■..  n.i  ;ii.  •■■\ 
these  annual  gatherin,L^s  a>  nici  ^>.'ir\  :  ■  •'■-.'^  ...'■... i'l.c  i.ti-.i  T  ■ 
the  uninitiated  the  inanni'acinre  '»i"  yrrwu  \\\  i.-.  -iv  ;.  ■  -.r.  ,•,!.•;.■  m-  ^.. 
simple  as  to  require  little  skill  or  kn-".^  Ir-l-.^-   ;  ■:■   ^n;\-.  >>       ]-    \-. 
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just  this  that  leads  into  the  business  many  entirely  unqualifiea 
persons  who,  after  placing  an  inferior  product  on  the  market, 
finally  realize  their  deficiencies.  First  class  products,  and  none 
other  should  be  sold,  require  skill  in  manipulation  and  above  all  a 
technical  knozi'ledgc  of  the  properties  of  cements  and  the  various 
aggregates.  It  is  felt  that  this  word  of  warning  is  not  out  of 
place  for  it  certainly  has  an  important  bearing  on  the  reputation 
of  products  which  bid  fair  to  be  the  chief  structural  materials  of 
the  future. 

In  the  dissemination  of  technical  information  and  the  results 
of  practical  tests  and  experiences  the  Associations  serve  their 
most  important  function,  for  in  no  other  industry  is  such  more 
needed.  The  bringing  together  of  members  of  the  craft  for  the 
mutual  interchange  of  opinion  and  the  discussion  of  topics 
pertinent  to  the  business,  is  another  important  purpose  of  the 
■Convention.  In  all  these  particulars  it  is  the  effort  of  the  Iowa 
Association  to  keep  pace  and  even  lead  among  the  state  and 
national  organizations  devoted  to  these  same  interests. 

Recognizing  the  w-idespread  and  increasing  importance  of 
the  cement  industry  and  the  necessity  for  specific  instruction  and 
knowledge  in  all  of  the  silicate  industries  including  clay  and  glass 
^s  well,  resolutions  were  passed  by  the  Association  urging  the 
establishment  by  the  present  legislature  of  a  school  of  Ceramics 
in  the  Iowa  State  College.  A  committee  was  appointed  by  the 
president  to  present  this  matter  to  the  legislature.  The  universal 
demand  that  exists  for  such  a  school  certainly  justifies  the  hope 
that  our  law  makers  will  see  fit  to  consider  favorablv  these  reso- 

m 

lutiuns. .. 

\\'e  were  fortunate  this  year  in  being  privileged  to  listen  to 
some  of  the  leading  authorities  of  the  country  in  matters  pertaining 
to  cement  and  \ls  uses.  This  is  the  sort  of  instruction  that  Iowa 
cement  people  need  and  welcome,  especially  in  view  of  the  fact 
that  our  state  is  one  of  the  principal  users  and  a  prospective 
manufacturer  of  cement. 

The  first  session  was  called  to  order  by  President  Coutts  at 
2  ]).  ni,,  Thursday,  February  <S. 

President  Coutts — It  is  scarcely  necessary  for  me  to  say 
Tliat  it  gives  nic  great  ])leasure  to  meet  the  cement  users  of  Iowa 
in  tlii.s.  our  second  annual  C(.)nvention.  I  am  very  glad  to  see  so 
many  men  interested  in  this  great  industry  in  which  we  take  so 
much  pride.  \ow.  I  liavc  simply  one  request  to  make  and  that  is 
tl It'll  every  member  of  this  Association  will  just  forget  that  there 
is  an\l)o(ly  else  .'tr.nuid :  feel  perfectly  free  and  at  home  and  that 
yn  are  tin-  only  «»ne  liere.  It  is  a  sort  of  shrinking  that  humanity 
^e(  in-  to  he  heir  t^  that  liinclers  us  a  great  many  times  and  we 
TiearK   always  >ee  it  cro]>  out  in  a  meeting  like  this.     Now  just 
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let  us  put  that  aside  ami  ^^  right  in  for  a  splendid  i)rotitahle 
meeting.  There  is  more  in  this  subject  than  we  ct)ul(l  learn  if  we 
were  to  stay  here  for  the  next  luindred  years  hut  there  is  a  little 
that  we  can  learn  by  being  here  today  and  tomorrow  nm\  we  will 
make  the  very  best  oi  the  time  at  our  (Usposal.  A  more  formal 
opening  of  this  convention  will  be  made  at  tliis  evening's  sessit^n. 
The  parties  who  were  expected  to  be  here  are  unable  t<)  be  present 
this  aftennum  but  will  come  this  evening  and  you  will  receive 
greetings  from  the  representatives  of  Ames  and  <»f  this  institution 
tonight. 

RKMARKS  nv  y\li.  r.KO.   H.  CARI.(»N'  OX  Sl'CCKSSl*  11.  JU.OCK  MAKlNi'.. 

I  have  investigated  «|uite  a  giu^<l  many  block  plants  during 
the  past  year  in  Iowa  and  other  states.  1  have  visited  and  inspected 
quite  a  number  of  cement  buildings  also.  I  find  that  there  is 
hardly  one  of  the  j>lants  today  that  is  making  a  bl«»ck  that  is  really 
fit  to  go  into  a  buiUling  nor  have  I  fmmd  one  building  erected  i^i 
cement  bl»)cks  that  would  ])ass  mechanical  inspection.  This  ought 
not  to  be.  I  <lo  not  think  thert*  is  any  better  material  in  the 
world  for  building  purposes  than  cement  when  properly  u^ed. 
We  have  sixty- four  block  machines  patented  in  this  country  and  a 
great  many  used  that  are  not  jiatcnted.  I  think  you  will  agree  with 
me  when  I  say  that  not  one- fourth  of  these  machines  is  tit  to 
make  a  block  on.  They  are  intended  to  sell  to  make  money  (^n. 
I  am  not  saying  anything  against  the  block  machine  nu*n.  There 
are  quite  a  number  of  lumber  merchants  that  have  block  machines  ; 
there  are  also  doctors  and  lawyers  in  the  cemeiU  bK)ck  business 
that  know  absolutely  nothing  about  it.  That  is  where  the  failures 
come.  I  know  of  one  lumber  merchant  who  ])ai<l  about  Sj(X)  for 
a  machine,  manufactured  about  loo  blocks  and  weiu  out  of 
business — never  manufactured  any  more  bl«>cks.  1  lis  bK^ks  were 
worthless.  A  man  came  into  our  factory  this  wiiUer  and  t«)ld 
me  he  was  going  west  to  Colorado  and  wanted  to  start  a  ceiiieiU 
block  factorv.  He  said  he  never  had  seen  cement  blocks  made 
but  wanted  to  know  how  it  was  done.  1  fe  stayed  in  our  factory 
about  thirtv  minutes  and  learned  the  whole  business.  Xow,  i^  it 
any  wonder  that  he  made  a  failure  of  the  cement  business!  I 
once  heard  of  a  minister  that  wanted  to  build  a  church.  It  may 
be  all  right  but  suppose  some  of  you  block  men  shi»ui«l  tr\  to 
preach  in  his  church.  T  believe  that  most  «»f  us  couM  preach 
about  as  good  a  sermon  as  this  preacher  c«»uld  make  blocks. 

Mr.    C.    JV.    Stci'cns — F    heard    some     remarks     :ihoui     llie 
proportion   of  cement  to   sand — i    to  4   or   5.     Why    sli«»ulil   a 
block-maker  use  anv  more  cement  than  is  used  in  concrete  hT 
railroad  bridges  where    1-7  part   by   nu-:isurr   "f   cenunt    i>   tlu 
proportion?     That  is  the  proportion  we  use  in  niakiiii,^  l>l<iekN. 

Air.  J.  W,  Dickinson — I  think  the  answi-r  t<»  liiai  (|iiesii"n 
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is  that  tlu-v  ii>f  very  f«'arNf  ajL^fjrcj2^ate>  in  connection  with  the 
tine  material.  Vmu  can  take  any  mixture  of  i  to  4  or  5  where 
ynur  aj^j^re;^ate>  are  relatively  small  ami  then  put  in  2,  3  or  5  and 
iij)  t«»  S  parts  of'  coar>e  ruck.  p:)ssiljly  some  pieces  (^'  ami  8'' 
ihrnu^h.  ^'•;tl  have  imt  weakened  your  mortar  or  concrete  a 
])article  hut  \nn  are  ahlc  to  have  a  tr»tal  mix  of  i  to  12.  I  think 
many  in  thi^  ro.jui  have  >een  perfectly  solid  c»»ncrete  i  to  12.  I 
have  seen  hetter  r  increte  mixe<l  I  to  12  where  the  aj^^regates 
were  pr<)])er  than  I  have  i  to  ^)  where  the  a^j^regates  were 
imprnjKT. 

Mr.  I),  r.  I' (HIS — 1  can  only  say  that  I  have  done  a  p:reat 
deal  of  \'.ork  un«ler  railroad  >i)ecitications  and  tliev  are  verv 
particular  [n  have  the  pp»]KT  aji^^^rej^ates.  The  c;.>mmon  speci- 
fication is  al)i)Ut  I  of  cement.  2[/j  of  sand  and  from  5  to  7  of 
crushed  st«»ne  which,  when  united  in  s<)lid  concrete  is  equal  to 
alxiUt  a  \  \(i  J  mixture.  The  cement  and  sand  fill  the  open  space 
in  the  rnck.  sn  that  it  doesn't  make  as  weak  a  mixture  as  it  is 
really  represented  tn  he.  When  yoti  j^et  the  whole  body  mixed 
together  \«>u  will  really  have  just  a  bare  marj^in  over  the  amoinit 
n\  cnarst-  a^^j^^rej^ales  ynu  are  usinj^  and  i  to  3  of  this  mixture 
is  e(|ual  to  about  i  to  o'j  if  the  ajifjj^rejj^ates  are  taken  already 
mixed  as  tliey  come  from  a  i^^ravel  bed. 

S/'rnhrr's  Xainr  I'likfuncii — In  regard  t(>  concrete  nuich 
depends  on  what  its  exact  use  is  to  be.  If  it  is  for  massive  work 
as  in  raih'oad  construction  you  can  use  less  cement  and  larj^er 
ai^^rcjiratcs  than  you  could  for  smaller  work.  1  may  say  further 
as  a  jj^eneral  stattineiit  that  I  am  most  ha])i)y  to  be  here  and  to 
hear  such  c«>mmc»n  stnsv  and  jilain  talk.  I  think  much  gfood  will 
]){'  derived  from  tliis  convention.  The  cemeiu  block  business  is 
to  be  one  of  the  ij^reatest  industries  in  our  couiUry.  Today  it  is 
almost  at  a  standstill  in  various  sections  due  entirely  to  the 
failurrs.  There  are  machine  men  who  are  selliuii^  block  machines 
to  ])ers(.ns  tliat  are  utterly  incoiU])etetU  to  manufacture  a  hk)ck. 
^*on  will  tin«l  an\  numlKr  of  cement  block  ])lants  for  sale  in 
lllin(»is  wlure  l:(mm1  nu-n  have  ,i::;one  into  the  business  and  then  out 
.tl'  it.  The  ci-nienl  block  h.as  been  a  failure  sim])ly  because  the 
])e. iplc  arc  inc«  ini>et('nt.  What  we  warn  to  do  at  this  convention 
is  to  b.ar  iii;hi  down  and  bear  hard  and  see  if  we  cannot  brin*^ 
anion  to  rcstri.M  ilu-  sale  y^\  machines  to  men  onlv  who  are 
i«.inp«irnt  Im  .  prraie  iluni  an<l  t(>  make  a  <x^xn\  block:  so  that  the 
(■MnM«t<-  luisitus^  can  <tand  -ni  its  <Hvn  merits. 

T.'  Hinin  i.»  iiii-  Concrete  question:  Wm  ir<>  almost  anywhere, 
i\(  II  in  'In>  li'wn.  and  \  on  <ee  j^oor  sidewalk  work.  There  are  men 
h'.w.Mi  \\:j'»  .Ml-  bnil.lin^  a  i^i^oi]  bli»ck  and  the  citv  authorities 
«li..nl.l  t;i'i  V-  :i'»l'l  "f  it.  jMii  ih«vsc  blocks  to  a  test  and  make  them 
.  ..'Ill   up  !i  .1  -i.Mi'lard,  anil  put  out  those  men  who  are  in  the  busi- 
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ness  solely  fur  jjain  ami  have  im  hininr  «»r  li-motx  huiutitl  t]io:ii. 
This  is  a  broatl  siibjc-ci  ami  all  nu'ii  Ikto  \vii<>  arc  intcrL-<it«l  anil 
know  jwimethiiijij  alunit  cement  will  apjireciaie  tliat  a  jjers-'n  cann-'t 
touch  all  its  phases,  but  I  want  tn  start  the  <liscu^<i'iii  su  iliat  \'»ii 
will  not  ^'O  back  hnme  an<l  (1«^  as  the  man  at  Milwaukee  <litl.  Ml- 
marie  a  block  with  a  i  too  mixture.  I  cdndenuied  his  block  anil 
proved  it  no  <:^iMid.  Vtm  luar  many  men  talk  about  i  to  u  for  a 
sidewalk.  A  i  to  12  concrete  proposition  is  i>f  nn  earthly  value. 
They  will  tell  y^iU  they  are  ])utlinj^  in  a  i  to  ri  nr  S  nr  •! :  why  il' 
their  blocks  crack?     Meeause  they  have  not  en«'ULrh  cement. 

Speakers  Xante  I'tikihiiK'n — The  old  iMii^lisli  sv<tem.  Mr 
Chairman,  was  to  take  the  sand  and  cement,  mix  i!ie!ii  in  a  b=»x  dry 
and  then  wet  that  up  intn  a  m.irtar  so  the  i*e-neni  was  >■• 
thriroujjhly  wet  that  it  was  "milked."  1  miirlu  u<e  the  ut!]!  **ihe 
cement  was  precipitatecl  in  the  water"  if  that  will  ht  the  idea  any 
Ixrtter.  Then  the  other  u'jaterial  wa<  thrown  in.  in  t'.ie  i>rop.  ►rtion 
wantcfl.  with  the  cement  that  is  thi»rouj^hly  **milke«l.'"  The  ^.ind 
and  the  other  smaller  ])articles  are  tim.s  all  thoron«r]^l\  coated.  1 
mijjht  say.  whitewashed,  and  then  ynu  have  a  l»i»nd. 
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J.  M.  ScMii-i-i-RDAKKk.  Wiiterlt'o,  /i/:.i/. 

In  the  followinji;  article  on  the  manufacture  and  use  I'f 
concrete  blocks.  1  will  endeavor  to  ])reseni  my  idea>  in  such  a  way 
that  the  mechanic  with  an  «irdinar\  e<lucaii'»n  will  be  able  :•■ 
understand  them.  1  do  not  intend  this  article  t«'  be  "f  much  value 
to  the  educated  enj^ineer.  but  it  is  for  the  use  <»f  the  ordinary  man 
who  contemplates  the  manufacture  i>f  ci»ncreii-  blocks  i»r  odu-r 
cement  building  material. 

The  manufacture  of  concrete  bluck-*  and  aniticial  >tone  ha< 
been  making  projjress  and  <uccessfull\  com])elinL;  with  cut  >t»nL- 
of  ornamental  character,  both  in  price  and  «|ualit\.  In  ]j"lli.\\ 
blocks  there  has  been  mt).st  luuisual  development.  It  lias  been 
so  rapid  and  has  appeared  s«»  attractive  a  tield  fi»r  invisimeni  that 
inexi)erienced  persons  with  in<utVicient  capital  haw  ni^lied  int.- 
the  business  to  ^et  rich  <juick.  and  tlie  ri-^uli  lia<  been  p  •■  .r 
products  that  have  not  been  acceptable  i"  t!u-  bniider.  .\n«l  ilii- 
lias  been  nc»  small  drawback  in  the  devel-'jinu-ni  of  ciuicreti- 
products.  The  machine  man  contribiUo  lii>  i^iiie  in  t!ii<  direcii.Jii 
by  selling  his  machini*  to  any  «ine  wli«'  lia<  ilie  ni'-nr\ .  \r\\-nh.  - 
less,  blocks  and  all  artificial  <ione  have  i-mne  i.>  >:ay  an«l  i:  ui;! 
be  a  question  of  only  a  slii-ri  time  wlu-n  lirNi  cla--  iiiaieriai--  \\\'.' 
be  uniformly  produced  that  will  be  acce])iai»Ir  ^r.li-:i:ir.r-  ;'■ -r 
brick  and  stone,  and  which  will  in  C"--!  cu-.':])etk  ■.•.;:>.  N\....i  ;i- 
building  materials. 


*      # 


Lt    .  it 


.    , .    ■  .-  . '   r 


<,-..■.■  ^•  .-..tr.-^  -r   4 ••*'"■•.».•■.;:• '  4:'.i:   ■;t»-;!'V.v.:-.o-    vr.t'  »\T,»T:i»r.i:.»  ::-.  ■:>ir.s5' 

V*    i^ '■'-   ^    :*'-'-  :^- -,;:.'-.»; •-...'■     /.   ■.•*  ■-•.■.t--i>  .-,    %-.-.ar  !*.;t.-i  V.:*r:    Ir-.n^ 
',-n--.-    '.'-^f-i     4'vr        '.*:     '.-r    ■■.a.'-    -,-■    0»=-.  .r:.:«-   "'.:''''.   \r  ••    \    :?.."  rj-rf.:   1 

■  :  ;  ... 

I  ■'..»•        ■»        -H  .  .Kf     ,       .1-  .1.'.     \     -1..I,      >     •:;      ..  ;     -r ';.. 

■  ■-■--        .■.*■         I—         ,•■       «       .-•«       •• 


-. '  '     ■♦  •  ■  '  »  •  ■  •        .  ^     'i       '  ....  .^^' ...  <*1 .,     ."ll.^'  -'i.         1 

I "»  ''    ' -"^ iC  ^ ••    ■■■'■, I  -^   ■»  .     •..  ■^•  ..<-■.. --r     ^ .'■■/•.>.  .aTt  rr. J*. 

r,r   /.-/r-  .:-'■',    .►/•.;  •-.■.■,-  ',.-    '..^fV--  r.',  ^•'■*  ;t  "r.;:';^-.  .-■■•.or.      ii 

c-,H'>>  ;jr,';  '^...-.fc  '  .^,  ''.r,'  A<"!;  kn.'.  ^:,  \trhrA  -'•f  rf.-mf-r.t  I  have 
tf,,Tif\  -i-i^r  -ii^  ..  .'.-.c-  ,r'  ';i:iii''.*  }»f:  y^ti:ifff\  }»*.}*  ;•  rriTist  }tf:  watched 
.-.fi,/;  tl»*  '/j-Ar  jj»;.;r"i  f'.  f'.i'  :j.iii';f^-  :ri  f  >:r'.r)'^.  * ,r  uui:  b!r>ck  may 
li#  ;ic  '^^r^  .» -  ''•'»'.  ,\ut ,\\\t-{  ii  Jt\'Af\f  l.^^'iiU'T.  ftv,  fhrff  mav  be  five 
i,t  it*'  5ii,i/]«5  /.i  '',if,T  A  <u,tV:  of  thi^  kind  is  ctTlainlv  not 
t]*z}rj},\*,  f  nt  tie  'rfIi*T  h;iip'I,  tli'rr  ;irf  rcrucnl^  with  which 
;mi.'  Mrri'.imf  t,i  in/,iciinf  rn;i ,  li**  iK'd  in  ini.Kin^,  and  water  applied 

li,t],}.,  h.tiu,tn.  '\  f,i    iwit   ;if   ;i)I.  ;iii/|   \]\r  Ijlocks  will   Still  bc  all  of 

'  »  »i  III  iin|iiit  1,1111  r  Is  ..,iiif|.  t:r;ivrl  nr  stoiH*.  Whatever  class 
Mf  fM.'if«fi;il  ic  1UI  d  it  mii-.f  Im  «  Ii;iii  ;nid  sharp.  The  proportion 
iif  .  i  i?M  ii<  If!  Im  ii-;»  d  will  difM-nfl  on  tin-  slrrn^^th  and  appearance 
i1»ciiifl  '.I.  i:ii  ;r;  :;ftf'n^'jli  is  cnncrrnccl,  very  pCMir  mixtures, 
5;«'.  J  !■•  ■  "I  >i.  m;iv  ,ni'.wrt  i-vrt  v  i  nuiirrnirnt.  I  never  make  a 
III. If  1'  I.  cc  (ti;(ii  Hit  ',  I'ImjKs  nwidc  nf  siu'li  a  jxjor  mixture  as  i 
<"  •  "I  ;*•  'mH  nli-.tiili  w.Hii  hl\<*  ;i  s|M>nj4;t'  and  will  not  answer  for 
M'liL-  ill  M  .iwilliMi;.  ;ililiMMrJi  ilii\  \\\i\\  Im'  viTv  p)(»d  for  partitions, 
i.i'iiiiiiif  Willi-.  .It  lunldnir.'-  m  whirli  dampness  is  no  objection. 
I't  .l".  I  Iliiij'-..  A  unvitnr  i»t  Irs^.  ih;ni  I  t<»  5  is  not  to  bc 
i"«Mi  11. 1.  .1       \lni  h  ill  priids  i»i  nMnso.  on  the  character  of  the 

•m-l  }iM\.l  ..(  .iiiinmiy.  to  hr  U'^rd.  With  ]iropcrly  [jraded 
•  1  O.I  .1  .i.tmnj;  •  loju.muni;  a  larm'  jM'oportion  of  Ci^rsc 
in  It.  I  111  •»  I  J.  ■  .  !m  \i\\\  r  \\  •.;!  lu-  iound  IxMttM"  than  1  to  2^  2  or  3,  of 
.  .'H.  lit  in, I  ni.l  .Mtlx  1  wott!,!  s.u  iluit  a  I  to  4  mixturc.  properlv 
•II.-  I.  n.  .1  :n«,i  ..■.".«'::..■.    w  •.".  ]^»s^.^•ss  \,\\\  \\ ,itor  pn^^tinjj  qualitics ; 

.«  '.  .  ■  t,  ■.  .;^^ .  ■■;■..■•.  ; . ■  '»»   '.;■.:  ti/.  .^■.^;  ',\:lu'd  and  plastered. 

\     ■■■■  -.'  .      •.•.,:■..-•»    \\:i\s-  .i-K   A  'v\'.',:'\:\u\c  of  ihcni  and  they 
.     .    ■»  >  ,  .  s       :":.i  ,  ■.:,■i'.■.:^  v'!*  :h.c  h-^vk  puvduced 
...■.-.     ■  .'.rKi'^  ■:  :;\iv.  .^n  the  machine. 

.   ' '  •• ■....;.■  \  .•.::  ■.•.i-t\>.  5:i>in*:  preference 


I   ■  •       « 
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to  the  most  .substantial  in  omstruction.  and  be  careful  that  y.iu 
get  value  in  place  of  blue  sky  fnr  your  money. 

As  to  the  future,  we  will  still  use  the  machine,  but  will  face 
our  Wrecks  with  a  mixture  of  i  to  i  ■  j.  ami  i  t'»  2.  «»f  any  desired 
color  or  shade,  and  this  facing  will  be  milled  to^^ether  t<»  insure 
proper  mixinj^  and  to  get  the  fineness  necessary  f<»r  rlensity  and 
apfiearance.  It  is  not  necessary  to  say  anything  in  regard  to 
applying  the  facing  as  siime  of  the  machines  make  tiie  bl«»ck  with 
the  face  up.  some  with  it  down,  and  the  most  of  them  with  the 
face  on  one  side.  I  use  the  latter.  I  fill  the  machine  with  b-  fth 
facing  and  c<jncrete  at  the  same  time  and  have  a  divider  in  it  t-.* 
prevent  using  tor>  much  facing.  When  the  machine  is  filled,  it  i< 
well  tamped  with  heavy  tampers  of  irnn  nf»t  fiver  one  incli  thick 
and  three  inches  wide.  There  sh»»uld  Ik:  nu  fear  of  iniurinir  the 
concrete  by  lhrin»ugh  tamping  but  get  a  machine  tiiat  will  n-»t 
spread  "ir  spring.  I'lacnii^  the  concrete  anfl  placing  it  well  is 
half  the  battle  and  blocks  «.f  sucli  make  will  stand  in  buildings 
many  stories  high  when  properly  cured.  Such  blocks  of  i  "if 
cement  to  4  of  sanrl  and  gravel,  one  year  old.  will  have  a  crushing 
pressure  of  2.rxX)  j)ounds  to  the  s(juare  inch,  calculating  the  full 
block  9x10x32.  Such  blocks  woulrl  be  very  goorl  to  put  in  our 
largest  and  best  buildings,  but  they  should  be  protected  with  a  fac- 
ing made  ui  ground  marble  dust,  granite,  or  r»ther  class  of  material 
the  owner  may  choose.  There  is  no  stone  quarried  that  we  cann«»t 
imitate  if  desired. 

There  is  also  another  make  of  block  that  will  f<^llow  «)ur 
press  brick  very  closely,  and  that  is  the  paste  or  ])uured  block, 
such  as  we  make  our  ornamental  work  and  trimmings  of.  IJlocks 
of  this  kind  are  more  easily  made  to  imitate  natural  stone,  even 
though  they  will  not  withstand  the  crushing  pressure  of  well 
made  tamped  blocks,  according  to  tests  ])y  (lerman  engineers. 
And  we  get  sharper  edges  with  less  liability  <»f  marring  them. 
This  so-called  wet  .system  has  been  a  little  slow  about  coming  to 
the  front  because  it  takes  a  better  mechanic  to  use  it.  The 
blocks  must  fx!  hand-j)itche<l.  which  makes  them  a  true  iinitati-»n 
of  quarried  stone.  It  is  my  candid  o])inion  tliat  tliis  class  of 
blocks  will  be  use<l  for  all  our  better  con>truction.  and  ilu-  tain])e«I 
block  for  factories,  foundries,  etc.  All  blocks  and  brick  a*^  now 
manufactured  will  be  super.<;edefl  by  a  superior  articU-,  niann 
factured  in  accordance  with  higher  scientific  nietliM(1>. 

There  was  a  time  when  all  brick  maniifacturL-d  weri-  .>!  a 
common  kind,  similar  to  the  lowe.^t  grade  S7.CK)  ])ir  M.  of  t  -lay. 
but  with  the  advent  «»f  a  demand  for  a  better  ariir'c  iMi])r-vr.i 
machinery  was  introduced,  and  liiuduT  grarK>  anii  lii-li'.-r  pvi-  ■■- 
made,  brick  running  as  high  w^  .SSo.<k»  ])rr  M. 

The  concrete  block  of  the  pre>en!   i^  uiiflrr-'-in^^   \.\v   -wva 
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change  that  the  common  brick  of  the  past  has  undergone.  There 
has  been  oue  thing  that  has  hindered  more  than  others,  and  that 
is  our  inabiHty  to  cure  them  fast  enough.  This  will  be  overcome 
by  using  steam  rooms  for  curing,  sometliing  I  have  been  consid- 
ering for  some  time  and  which  1  think  will  prove  satisfactory  and 
practicable. 

There  are  a  few  points  that  T  wish  to  strongly  emphasize. 

Don't  start  in  the  manufacture  of  concrete  blocks  unless  vou 
understand  the  business  or  are  willing  to  hire  some  one  who  does. 

Don't  think  you  can  run  your  plant  with  nothing  but  cheap 
labor. 

Don't  use  ice  cold  water  to  mix  your  concrete. 

Don't  make  blocks  in  freezing  atmosphere. 

Don't  make  uj)  more  concrete  or  cement  than  can  be  used  in 
half  an  hour. 

Don't  try  to  make  clean  sharp  blocks  with  dirty  or  rusty 
moulds. 

Don't  try  to  trowel  or  work  cement  after  it  has  acquired  its 
initial  set. 

Don't  disturb  the  block  after  it  has  commenced  to  set  until 
it  has  com])letely  hardened. 

Don't  use  tuo-much  sand  and  gravel  because  it  is  cheap. 

Don't  try  to  make  a  cheap  block  to  compete  with  frame 
construction  for  you  cannot  do  it. 

Don't  make  all  the  blocks  with  one  face  or  mould. 

Don't  forget  to  keep  yc)ur  blocks  wet  four  to  six  days  after 
they  are  made. 

And  last  but  not  least,  make  a  good  block  and  get  a  good 
price  for  it, 

DISCL'SSIOX. 

Question — I  wtnild  like  It)  have  the  speaker  explain  the 
grades  of  cement  u>e(l. 

Mr,  I)icki)isou — 1  would  ask  to  have  that  answer  not  made. 
T  would  like  to  eliminate  every  bit  of  commercialism  from  this 
l)(»(ly.     We  are  not  here  in  a  commercial  spirit. 

Mr.  . /.  /:.  .l/(7.r-i7r  -Mr.  Chairman,  I  t(^l(l  a  little  incident 
at  tlu*  hegimiin.n-  «»t  our  convention  last  year  that  has  given  me  a 
rlisre])utal)le  naiiu-  in  tlie  convention  and  1  want  to  repeat  it  this 
war.  Tj)  at  m\  liomc  in  (irundy  Cmmiy  my  wife  uses  one  grade 
of  Hour  an<l  ni\  lU'l^iiibor  uses  another,  and  neither  could  make 
L:<H,rl  hiH-ad  witli  an\  <»tlu'r  brand.  I  have  eaten  at  mv  neighbor's 
and  1  call  it  prrtix  ^imxI  eatinjLr  at  both  places.  Tn  order  to 
illustrate  tlu-  niatt«T  I  will  tell  tlie  little  storv  that  I  told  vou  last 
\ear.     The  "Id   Indian  sai<l  if  tliev  were  all  like  him  thev  would 
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all  want  his  squaw  but  the  other  liuHan  saifl  if  tliey  were  all  like 
him  no  one  would  want  her. 

Mr.  Schiffcrdakcr — Mr.  Chairman.  I  am  not  here  to 
discuss  the  quality  of  cement,  althouj^h  in  my  ex])erience  1  have 
used  a  great  many  brands.  Xeither  will  J  discuss  the  cement 
question  as  to  which  brand  should  be  used  or  anythin^^  of  the 
kind  if  you  come  t<»  me  after  the  convention.  That  you  must 
find  out  for  yourself.  If  you  come  to  my  plant  you  can  see  the 
brands  of  cement  I  use  and  that  would  be  the  only  way  I  would 
ever  inform  vou. 

Mr.  O.  [■.  Miracle — It  occurs  to  me  that  a  very  hai)])} 
solution  of  this  matter  would  be  to  simj)ly  advise  |)eo])le  who  are 
buying  cement  to  buy  bran<ls  ()nly  which  can  be  guaranteed  to 
pass  the  tests  and  specifications  required  by  the  American  Society 
for  Testing  Materials.  These  specifications  have  been  adopted 
an<l  widely  discusse<l  and  1  believe  there  is  m*  one  here  who  lias 
a  cement  for  sale  that  would  not  be  willing  to  furni.sh  an  article 
that  would  meet  them.  .\  cement  which  will  pa^-^  these  specifi- 
cations is  absolutely  safe. 

.\fr.   SfC7'cns — We    have    used    a    great     many     l)ran<ls    of 
cement.     IWocks  made  from  some  of  them  if  (lrie<l  an<l  then  wet 
will  become  discoli)red.  while  if  you  keej>  them  sliglitly  moist,  or 
m  a  damp  ])lace.  the  color  will  hold  good.     (  )tiiers  even  if  yon  d 
wet  them  will  discolor.     'i*here  is  a  great  deal  in  the  cming. 

Mr.  Schiffcrihikcr — I  must  answer  that  (juestion.  I  wish 
to  have  it  understood  that  I  do  not  mean  an\  ])articular  brand  «»f 
cement.  I  say  they  are  all  good  but  in  my  experience  I  will  say. 
and  you  may  have  the  benefit  of  it,  that  the  bl»»ck>  made  as  they 
are  at  the  present  day  are  Un)  dry,  every  one  of  them,  for  an\ 
purj^osc.  Then  if  you  are  not  awfully  careful  with  some  branfN 
of  cement  you  either  make  good  color  or  disv-nlor  a>  1  slated. 
1  don't  care  if  you  api)ly  water  afterwards,  it  is  the  first  ai)plica 
tion  of  water  that  does  the  business:  or  whether  von  ha\e  it  in  a 
shed  or  not.  My  plant  is  in  a  building  50  fee(  wide  by  J(k)  feet 
long  made  of  blocks.  It  has  many  doors  and  wind'»\\s  in  it  thai 
are  open  in  the  summer  time.  The  blocks  that  are  near  the  draft 
drv  out  a  little  faster  than  the  other.s  and  di.scoli.r  ihr  ni«)>(.  \nu 
can  take  any  brand  of  cement.  F  don't  cart-  whose  jt  i>,  pnl  w.ur 
blocks  in  a  steam  room  and  cm*e  them.  an<i  \'»n  will  ^t  a  perfrri 
color. 

Speakers  Xatnc  l')iL'iin':K'n—  A  mnnhcr  of  \i-ars  :il'.  •  I  liatl 
the  same  difficulty  as  this  broiju-r  and  it  is  no|  v]-^h\  ihal  In-  -h.MiM 
be  turned  loose  without  being  set  rii^ln.  I)i>n"i  u:(i  ili«-  ^dra  l!ia: 
you  can  use  any  brand  and  that  \'»n  havr  nia<lr  a  li-.Vir  tt.-i  il'.-n- 
the  men  who  have  put  their  few  Inmth'i-d  i1i'iii^;.tii!  .;..i;ar-  ini-'  :iu 
manufacture   and   their   re])ntaiiiMi    dcp<.-nd>   np 'i     ilu'iv    iMrninL.; 
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out  a  good  article.  I  don't  want  to  knock  on  any  lumberman 
but  from  my  experience  in  Illinois,  don't  buy  from  a  lumberman. 
Buy  of  the  men  that  have  their  hundreds  of  thousands  in  mills. 
You  demand  a  good  grade  of  cement  and  then  if  you  want  a 
special  cement  for  a  special  work  there  are  mills  that  will  give  you 
that  grade.  You  want  to  know  your  business  but  don't  think 
that  with  a  couple  of  months  experience  you  can  come  to  a 
convention  and  have  all  the  necessary  information  to  decide  upon 
a  good  article.  For,  Mr.  Chairman,  a  good  cement  with  a  man 
of  limited  experience,  nine  times  out  of  ten.  will  produce  a 
poor  article,  because  the  cement  business  is  one  of  little  points 
and  every  one  of  those  little  points  is  vital  and  men  that  are  in 
the  business  understand  that.  It  is  the  little  points  that  you  want 
to  pay  attention  to. 

Mr.  D.  R.  Warburton — I  am  somewhat  interested  in  the 
lumber  business.  Since  coming  here  we  find  that  the  machine 
men  are  working  the  lumberman,  giving  him  something  they 
know  nothing  about  and  intimating  that  the  lumbermen  are  trying 
to  gull  the  public  on  the  cement  they  sell.  It  has  afforded  me  a 
good  deal  of  pleasure  to  sit  here  and  listen  to  it.  We  have  been 
trying  to  make  an  honest  block.  I  have  the  pleasure  of  being 
just  a  few  yards  from  our  President  and  I  have  not  heard  him 
say  we  are  attempting  to  swindle  the  people.  Our  lumber  con- 
vention meets  in  Marshalltown  the  23rd  of  the  month  and  we 
will  be  pleased  to  have  you  all  attend. 

Question — I  have  as  much  faith  in  the  retailer  as  in  the 
manufacturer.  I  want  to  sav  it  is  the  manufacturer  who  adul- 
terates  ihe  output  and  not  the  merchant  who  sells  it,  as  a  rule. 

Mr.  IV.  D.  Fans — I  will  tell  you  a  little  exi)erience  I  had  a 
few  years  ago  to  illustrate  that  it  is  not  the  cement  but  the  user 
that  is  to  blame  for  poor  results,  so  it  is  not  the  fault  of  the 
lumberman  always.  A  few  years  ago  in  a  town  not  many  miles 
from  here  a  man  bought  a  barrel  of  cement  from  a  lumberman. 
That  was  when  we  used  imported  cement,  Germania  cement  it 
was  called.  He  used  half  the  barrel  and  returned  the  balance 
refusing  to  pay  for  it.  and  for  several  other  barrels  that  he  got 
before,  on  the  irround  that  it  was  no  good.  I  happened  to  be 
doing  wf^rk  in  the  town  at  the  time  and  the  dealer  told  him  not 
to  unload  the  cement  but  to  take  it  up  to  my  work  and  let  me  use 
the  balance  of  the  barrel  and  if  it  was  not  all  right  he  need  not 
pay  f(;r  the  cement.  At  that  time  I  was  using  the  Germania 
brand.  It  was  considered  one  of  the  best  brands.  I  used  this 
cement  in  a  little  special  batch  by  itself  right  with  other  cement 
anrj  it  j)rovcrl  j>crfcctly  satisfactory  and  just  as  good  as  any  work 
tiiai  was  hein'^  done  at  that  time.     The  man  had  to  admit  that 
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he  did  not  know  how  to  use  the  cement  and  conse(iiientlv  paid  for 
it. 

Qtiesiion — I  should  like  to  ask  how  lon^  after  cement  hlocks 
are  made  this  time  of  year  before  they  can  be  put  out. 

Mr.  Schiffcrdakcr — I  have  tried  it  in  a  number  of  ways. 
I  have  never  lost  a  block  and  have  put  them  out  the  next  day. 
My  advice  to  make  a  ^ckhI  block  would  be  to  keep  it  in  f<>r  at 
least  three  to  seven  days.  Seven  would  be  better  but  still  three 
days,  if  you  do  not  use  a  block  the  first  Ihin^  in  the  spring  when 
it  thaws  out,  w^ill  be  all  right.  After  being  thoroughly  cured 
and  kept  in  a  temperature  of  not  below  54  (legrees  in  the  whole 
building  day  and  night  it  will  stand  all  the  freezing  that  is  usual 
«f  a  gCKxl  Portland  cement  is  used.  ( )f  course  I  was  very  partic- 
ular always  to  use  the  best  known  brands.  1  have  never  tried 
any  new  ones  or  anything  else  I  didn't  know  anything  al)out. 

Qufstion — Do  you  sprinkle  y«nir  blocks  you  make  n<)w? 

Mr.  Schiffcrdakcr — They  were  sprinkled  regularly,  S(»akc(l 
down  and  kept  wet.  They  were  in  the  house  from  three  to  ?i\Q 
to  seven  davs  before  thev  were  taken  out.     I  made  over  so.ocx) 

mm  «  ' 

blocks  the  first  year  and  I  am  safe  in  .saying  that  over  two-thirds 
of  them  went  out  the  third  and  fourth  day  and  I  have  made  good 
blocks. 

Question — I  Tow  manv  <lavs  after  vou  make  the  blocks  do 
you  think  it  necessary  to  .sprinkle  them? 

Mr,  Schiffcrdakcr — In  the  first  place  water  should  be 
applied  to  the  mixture  when  you  mix  your  block,  all  that  you 
can  possibly  get  in  the  sand  and  not  have  it  stick  to  the  mould. 
If  you  are  going  to  make  a  tamped  block  it  will  require  less 
water  and  less  sprinkling.  You  need  only  sprinkle  it  once  after- 
wards, being  all  that  is  necessary  to  insure  a  good  block;  still  it 
would  be  better  if  it  had  more  water  because  water  is  an  essential 
in  the  maturing  of  cement ;  that  we  all  know,  but  it  will  make  a 
block  such  as  I  .sent  Professor  Marston  at  one  time,  one  o\  the 
first  blocks  I  made — four  years  ago.  \i  he  remembers  it  sti>od 
a  test  of  48  tons.  I  believe,  to  the  s(|uare  inch  under  crushing 
pressure.  It  was  pretty  compact.  Probably  Mr.  Marstnn  will 
bring  out  some  of  those  facts  himself.  Vou  may  take  your  block 
out  in  three  davs  if  it  was  well  watered  when  first  made. 

m 

Question — Can  it  be  sprinkled  ttK)  much? 

Mr,  Schiffcrdakcr — Xo  sir.  f  am  (juite  a  water  dog  l)iit 
I  was  born  just  over  the  line  from  Missouri  an<l  would  liave  i'» 
be  shown. 

Mr.  Carlon — I  experimented  some  last  winier  "U  piiuiML: 
blocks  out.  We  made  a  practice  of  n»»i  putting  «>ur  l)locks  .»ut 
under  a  week  this  time  of  year,  keeping  them  wet  and  allowiii;^^ 
them  to  dry  out  before  we  ])ut  them  in  the  yar<l.     In  wilting.  :is 


/, . 


/7/A     i'^i.*.'  .'     /•    *     ,.    ■■  :'  r  ,<• 


•   ..•'"  ■■•       ■•«:.■        Mv       ,»../■>,        :■."•'■     ■.-,»■        ,|.<-.»      .i;t     '-.'['..r      vt:.*r         I 

■■•-■■      «■   '■■■'     •-'     ♦  ■■?.■:■    «-'i--     -     1  <,   ^i'-    ii'-'i;"  T* ,  ''j'\i  'v    /,.rr 

'        ■  '  •■,!.,  «...  ,.l    ..    .  ^  .'  I  ..1. 

■  =     ■      •■        '-./''■        ;■»  -•■■■;  •  :^'    •  ■■   ■.;*/:  '-I   .» .4      .f  /^a':ni^.     ^Vr 
•■' ■         •;■'■■/    .'■.'..■^  -.- /-    i<  rw -■  ■'.''.:,    ^.yr,  :"  r-irn^-«l    ,>:rv   o-r!-:  an'! 

f  ■'  '•  -'i-'-  •  :.«*  ■■■'.''  ,.  .iM'  'i.'  '!ii  "v  f'.ri"  ri'.i-  rr-;?-/^-  .^^Tt- carrivi 
■'.  ■■  .i.'l  ■■  '!  ri'.!-  -II'.'  ;»T,  '  z;'!^  r.' '  ^  '/f  r)^;;^^^  i.'irr  in  anj.  -.va^  bir. 
'.•'    ■.■  r'l-      ...1/1/    *l..^*  '1,1,   'r/^/k'^  ^r-.   ^f^/Ax  ;in  rru-;.    tha'Acd  in  tlic 

j.r  i'Ji' 

;/'  \itrrn<  '\\\t  /)r.  ''.iifr'f'  -.t;mH-k  riK>rf:  i^r(.rs**iirc  than 
•fr'  ■  'f  ''»n/  r'»'  'rir;»t  li/i<  li«  /  ti  /»tir  *  A\ti'ru'Uvv  ati^l  then:  seems 
•'.  *•'  I'-'  trniifil*  ."iHi  fij/  ^frrntMli  'if  till-  conrrctc  than  with 
rrii- -.r  |iti'>M  r  t'.  /  » '.fit  ,jhs'.f  li  n«  Mf  I-,  ^i»  iiMif  h  vvatcr  as  i  to  4.  We 
fit*  Mirilifii^f  ""'  lil'i' I  c  r  I'l  7  ;\\\i\  xuwvx  wefiinj^  them  after  they 
!»M     rnri'l'       \'»  '    li:i*    ih«    h*;!    <il    hn  k    wjlh    \\m'\\\   i\\m\   all    are 

niii  f'  it  f  M    iti    '  '  ilf  If 

'  hn  :ii,'ti      I  III  ,Mti  iimI.i    \Miip,  vvilh  a  tam|)  machine? 


•  •■  •  Ml  M  I  I  Ml  ,1   II  .1  .  I'uK  Till-;  ri:Mi:\T  iskk. 

h'M        W       I  >H   In  I  NM»N.  (  7//,»/,;ji>. 

I.'  .'■• ,  i-,i.  Tf  ,»?f,f'  1.'.  •/;/•, 'v  ,-'  /I'.Tii  {  i'lnrnt  (st^rs  ^ISsWciatiofj : 
\\  1  ipiM.'iMiMii  ih.u  w  r  mrri  in  !hi>  cil\  for  it  is  not  onl\ 
»li.  .  ..•!  iiptiii  «l  I  I  nil  1  I'l  ,»ni-  i»l  iMn  iMe.uesl  ;nul  choicest  com- 
•  n,>n\\,  »!tl»  Imu  iIm".  n.'Mr  ni-^tiintiiMi  whidi  has  so  hospiiaKv 
»* .  I.  "n.  ,|  n  lr>  '».  ^  n  !1m,mii:ii  n ••  )MoK  s<ot  >  a  leader  in  advancing 
»1^.  •!  .  .1  . ,  Mu  m:  -.i  I  vi;  ■:•,%%-  1;.;  w  , m  U  Vv^.un  w  c  jiMH  in  Spirit 
M«.;    ^-  ;■.-  ..;.  1'.  ;'^- .  >.'/v   .«;  ■.-. ■.-./ir;'.;''  ^'^.^y'.  :c,\c]icrs.  to  jjivc  of  ..»iir 

■  1 . »  ^'     v.- ;. ^>  ^. :■..•:■. s    .\v.ii    'i^tvnciion.    and    we 
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V.  ■  s. ■••....    ;.;>'.'    ,,r,;    :n\es:i;^.«ion    i"»\ 
\        .\  ■■.•■;  li^:   :.  r  ihe  ceme:'-: 


«   «  « 


.,-■■..       ';    :'-:mk  wc-  c-?i-". 

■^  ■  ■    ::u    c/mp'fT'. 
:>:  'i:X  1.1.-.  !iirh:'. 
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t'lti-rr.  ::v -e  'a:\  .  ::h\v  L::v«.-n  \vhr^  •:  v. -».:•.:.  -vrv.cv  :  :".'.■ 
*c:en!:nc  :*:<"  aTi-l  pa.  ::jv:  ;;:r;it':K:!  :r:'«i::c  :  •  I  h.k'.r::-rT.  M:c!:;iv!- 

.*.       '.«.      '•■%;.      .^.»%!^.  ;■•      rli.'Z     ...li..!         '..Iv..*,     I''.       ...t..      s..N»v.i.'.L.     i.    .'» 

-||.*L.lI*ii        .cI'Ij*        .•!         ...H  •.l.^.-l".  .         ...ClltiitclK,..i.V..  il.'.         ,.*'l.,        '      ... 

I*                                          «••*•-                      -• 
.     i.>     UjI     (<t^<       ..Itt..t.       ..■•     v«in*.      .itl..      il     I'.II.  i  L     !.L>i..     .-■•..\       ! 

'.'. att.T.  'T'twt'.  -rr."  .akt--  ar-:  .••'.  "..I'.-'r  i:Mrr  -.r;.  ■■.;:  r  .\'ir  :l!".  .x- 
the  ca^c  !!'a;.  ]»-.  \',\v.  :  .  ;;^':vv  ■■•.:r  ri.-^r.l:-  ;:'i;  IvrLriri::;'.:-'. c 
value  thf  f'.'ii'-v.inv:  r'lNf!  iir-rrcl'irv  :*  •.**:  ir.i.i!.  I'ir*:.  *:k-  ;c:r.e:n 
TViiK  be  th'ip'U;;;^;.  :v.i\v«I  -.vir'i  a a'.rr.  aj-pr  -xi-^tti.!;.  :  •.'it- 
C'lTi^i^lcnov  'if  t;k-  •.•■|»  hn:*ii  ■•!  a  ^i-l-.-Aalk  ••.>:  K-f  -re  it  :-  ri;:!;. 
l'^  tpiwcl.  Tlii*  -^lixiTiv:  v.'.i-:  In-  !:i'r'Vi:^^».  '.a^'i:^::  a:  ':\::i<  :  .v- > 
miimic>.  aiul  l!i'-  --i.-m-ir  r  .i;:i'Ir'i  iir-*  ]»a>  •:"  a  ■"•  ■•■.jiav*:  I'-r*:-.  -'V. 
'Ja-**-  or  'Jlliirr  n^n-ali-'-rlicri:  -::!"■  .?:t  -•irfa'-  .  T; :'."«»  -It- '•.!!• :  :'.:r:i 
\}V  ciivtTcfl  willi  *'.;■.■  i.ra!  :;iiLk:i«--v-  -f  ^■!"t".'i  .i:!-!  krji'.  .v«!!  -la*:;-- 
tnc'I  I'lr  24  Iviiir*.  the  liiTipt-ranin-  "f  t:u-  air  lu.iiiLT    ^.aiMtairi-!  ;■.: 

^ifjtij  70  (]t;:ri.-c"i.  J'.vtttT  :••'.  :v»:  i!ia?i  : :<<•'..  iiv.r  •.'.!•  c!'t.>  ;.:■«   *  ■ 

he  kept  well  'lair:|>fTir*I.  Tiii^  a:!!  rr/iuir--  -■••!>  .■.at'li::!:^'^  :ir  vi!::x' 
tile  nv»ni  i-i  warm.  At  tiii-  t-Tij]  -ii'  Jm  !..  J4  ;.  .-.ir-  i*::::ur-r  i'u-  :'a:- 
in  water,  the  ti-inpfratTirc  -if  Ahirli  :■»  n--:  !  iait  '.')iv.  '<»  'aun'.  ^. 
<io'i«l  cement  will  -!v  a  a  -ari.-fai't- -r;.  har  ivt.--  ::!  '.hr  «:.':  f 
three  ^lay>.  allh««ii;/li  il  wil!  In-  ^piilf  -aft  *.  ■  .■■■■'"  fuiik-  v.-:::l: 
slmnlii  the  j»at>  l»r  tirin  anM  fair!\  liar.j  a:  :'it  «.?:■!  ■:'  :-)l  tir^:  J4 
liriiirs.  Mxamine  t'u-  pat"*  fp»-i:  -lay  t"  -la..  :;.(.;.  \\i!!  'lar-U;?^ 
rapidly  the  first  i"'»nr  -fr  U\r  'lav-.  «  M)-cr\r  varriv.'.ly  an-  :i:]- 
dency  t«»  warj)  or  crack.  Sli-'uhl  rlu-r  'ki\i*--  ai»j»Lar  r^-ji-:'.  •■•'■ 
cement.  While  it  i-  «|iiilr  ]>r'«l»al)i«-  >ucii  a  v"v::ii:it  riii-li:  -k  ;:t!- 
•  )l)jecliciiial)le  f'.»r  many  kiiuK  •»?"  w-^rk  \hr  In-:  ^irix:.:  a:!!  :  ■" 
warp,  check  n«ir  crack  itn<lcr  ::ii-  iriatiK-iit. 

I  anticipate  tw"»  ]>:i«»^ihlc  •i]>jrcii'-n-.  \'\v<.  :;ia:  .vt  '■  -:  ■: 
nse  cement  iicai  and  tliai  '-nr  pat>  :iiay  -li-'.-v  i:^  at!!  aiwi  ;.  ••:  •'.'' 
cement  prove  un<ati-i'acl«ir>  in  t'u;  :l1■»^^l•■  ••■■  •■  .:^'^'. : .-.  'I"',  v.- 
i.s  a  fixed  ratin  between  ncai  and  Natid  *n-s.  .i:v:  a:i;.  i.-r^iit  •:'  ■"  ;■: 
jjives  satisfactory  re>n!t>  n*  al  will  -Ii-'A  ''ii  -.r.  «■  :-i'aH\i-  r- -•■'•^ 
when  mixed  with  >and. 

The  second  ribjccii'Mi  lliat   ;ni;^])r  ')■•  :m-!'|   ■-  ''v'l:    '    •<. 

certain  treatment  and  li-n!prrainr«  -  n-.i  .  ■b:;i:ii;i!M    ■::    u'::;'/ 
T(»  this  I  will  .<ay.  if  vmih-  w.irk  i-  t"  Si    :m'    'm  <-'.  ■•   is:"  V! 
practice  as  far  :i<  p«rs-iblr  :-.  f'lai  ii^*'!  in  'liir-liii^-      -v  :■.  -•  • 
First,  by  thonnij^li  mixing:.     Tiii-   i-   Mi.t'l- ii-^i'- ';    ■!  •■       '• 
nut  of  every  ten.  an<l  in  tlir  :nai"ri!y    'i'  -.-a-t  -  ■;■'■-:'-  i'-^-  ■- 
taincd   by  ^ettintj  'mix    a   pr'-p  »r:i  ina'i-    \:i\':'-    •':•'>■■.■.    ^,\'^^.   ,■,■ 


t ifh:  nnx'A  i:.\ui.\eei< 


..  ■.■.!i  ■ii>uUki(.iil  Miixiii;^,  C\-nH-ni  jv  \^:\\  in  cMiiacl  wiiii  ct'incir. 
:  :'!ii. V  liKiu  i.»  j>tTi\»rni  il^  iriu-  fuiictiMii  nf  siiniily  h.mrjinv;  t-'i- 
..■■'ivi  :^;-aiii>  ^A  <\\\s\.  If  it  i>  s"  imji-inani  \<y  lh«.»n »iio^hly  mix 
\\:v  \\ciur  iiiiil  *.\:iu-nt  fi»r  "iir  nt-ai  U'-l^.  li"vv  nuicli  riiMrt-  es>cmiai 
'  ■  ]\:iw  ilii.s  nii\iiijjj  tli'irMiij^hlv  'loiu  in  .mr  aclual  wurk  afttr  ihe 
.i^;^iv  L;au-^  Iiaw  Ik-iii  a'kk-«l. 

l\iL;ar<liii*^^  my  <K-ma!i'l  iliai  tlu-  ]»a!>  be  ke])t  cnverfd  with 
•  Liiiip  i.!«'tli>,  ami.  ulicllicr  in  air  - 'f  wati-r.  h  iili  t«:)  \h:  at  (<>  dc^jrccs 
'•r  "Vir.  I  will  lay  lliat  "iir  tt-stinj^  !>  \^^  ^h.iw  ihc  value  of  ihc 
icMhrni  mi'U'r  favorahlr  cui'lilii.ni^.  Then  should  partial  failure 
m  ilii  aiiual  work  n-suh  we  mu>:  l-nik  1m  (»ther  causes  tlian  :•« 
ilir  til  I  Kill  manufai  tnnr.  We  >h«>ul".l  cuTifi»rm  our  practice  as 
i,ir  a^  pii-^>il)if  t'»  i'««TnliiiMii».  musi  fav<>ra]>le  U*r  ohtainiiii;  ilie 
!ii^lK->*l  n-Nult>. 

Im'Hm  tin-  ni'Mi-  ihaii  i\\ent\-tni-  yi.-ar>  lliat  1  have  heen  en- 
tia,L:ril  ill  ilk-  I'e'inJil  hu>ine>>.  <luriii|L;  ihat  Time  haviuj;::  been  C'»!i- 
lU'fte'l  railier  inlimjitdv  with  st.me  tliirty  «litterein  brands.  1  have 
^i-ru  \iT\.  \ir\  IiuK-  ]i  Kir  ceiiu-m.  \earl\  all  ihe  unsatisfact-'ry 
W'nk  ha^*  n-siillid  i'r«im  miIkt  cau^r^.  >uch  a>  insufficit-ni  iv.ix- 
in;^.  lai'k  ni  ualt-r  at  tlie  ]»r'i]Kr  liMie.  • 'r.  as  in  the  u>ual  failure 
-if  si«lfu;iik>.  M'paraii-'U  "f  the  t'»p  fr-nn  the  c«»ucretv.  Tlie 
biiM..'"'.  ci'iirM-  wa^  ii"»  ilrv  wlu-n  the  tinivhiti;^  coal  was  ajjplied. 
w.:iv'::  •  'V; i*. naliy  ])re\\-ntcd  a  Iv.n-l  .»f  thi-  wh« >!«.■.  FmIIiuv  with 
:i:'    :   ]>  ;;-  v>"ii  ;in  p. •^.sible  aftrr  tlu-  concrL-ic  is  in  ]>lacc. 

I  nf«'rtnn;itrl\  l"«  >r  tlu-  bl-ick  iiidu^trx  tiie  ■jjresent  re.juireiiKir  < 
'if  '.iu-  :iiachiiu>  •K'num-l  an  rxcriilitiiriy  dr\  mixture.  ah:i.'iii::i 
I  hilii\t-  that  ni;in\  ^muM  u<i-  a  wetter  mixturt-  tluin  they  n  -w  ..;  ■. 
Tiii  f-'r;i,  -if  i:k  bi"ck  ar.-l  tjuiImiI  i.f  .stackin;j-  b- itli  tend  !■>  ca-.i-;.- 
liir  'hi'ick  1<'  -Irx  unicklx.  It  i^  b^^t  ther».f'»ri-  t"  use  as  w  i-l  a 
:!;:.\tm\  ii<  ]»  '>N:b!i.  ;i;i.-.  :  ■  k».^p  th«.-  bl»cks  wi-ll  -lamjiened  f  ■" 
ilsrv  I   '  ■!'  :".  ijir  <ia\  *». 

\\  ^  N- .::;i.':;t.^-^  "iea-  tV.i-  '.lur;.  '"Wil:  I'-'riland  cetnetit  -".: 
im-li-v  w::'.t".""  T':'-  :\r.-^\\K:r  -  '"X  -.  <.\c<."i»:  unt.ler  a  few  cvr::-.::'. 
r.'T:.':i:-:^>."'  It  i>  o[i:a!'\  :':k  :';a!  ce;::cn:  :m;N:  have  wati-r,  :.-:i 
]ij«.":;i;.  ■■:  ::  y.iK.  nr-t  :1:t-.-..  ;l.\-.  Ar/  \t  me  emphasize,  pi::  :::e 
\\:.\:v  ■:.■  >  ■■'.r  •: -iw/.r*  ::'  •••-•.^'•\.  ;-.-  an  "unce  rhrrr  is  w  ■  rth 
,.  I      .  .  ..^ 

':  .-'!-'■  vv^  -a:-:.ll;.  :;■)■:  i-  c='n>:ani:y  deTnan-."lini^ 
^-  "     ■.  ■         •    ':■.'•-  ■,-.'-  a-  \\ ;.'.'.  a-  ■T:en.     And  certain  !:  :<i 

-  *  ■  V;k..   V'.L-  V'si:i"n  in  buildin*:  hr.r. 

■■■ 'v'.!;   >   ■;  •■'"i!:^.  ::  ""sust  be  "iiani:*::- 

•   •    •    '.;■■-:  '=.-;:!>.     I   cannot  refriir 

.  ■     ■  /   ■      '*■    ■■'  •  k  "■  .i::u!actt:rer.     1  br^:t^e 

:■■•       -.•■':   :•    •' -.   ■.•>t   .»!   cemcni  K.-icV;? 

-    •*    -■-■■■  !■. --  a  ^rea:  impr-C'verrer: 

'■:       :  -r-aTrLifacnarers.     Vi'c 
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arc  handicapped  by  our  inability  u*  use  a  wet  mixture,  but  a 
marked  improvement  is  possible  l)y  the  use  ui  care  and  iniclli- 
gencc  in  selectinj^  the  agg^regates.  ( )ur  blocks  are  far  lot)  ])i)rous, 
and  we  must  make  them  more  soli^d  by  filling  the  voids.  This  is 
impossible  by  a  mixture  of  one  part  of  cement  t«)  fmir  ur  tive  parts 
of  the  aggregates  when  the  voids  in  the  aggregates  a])pn)\imatf 
thirty-five  per  cent.  Select  and  mix  the  aggregates  by  using 
coarse,  medium  and  fine  in  such  proportions  as  will  reduce  the 
voids  to  approximately  twenty  per  cent.  This  is  readily  ascer- 
tained by  the  weight  of  the  aggregates,  which  shtnild  not  be 
less  than  120  pounds  per  cubic  foot,  and  it  is  ])ossible  to  bring 
them  up  to  a  weight  of  1-25  or  even  130  pounds  ])er  cubic  foot. 

I  am  a  firm  believer  in  the  use  of  fifteen  [)er  cent  of  hyilrated 
lime.  This  gives  very  beneficial  results  in  strength,  an<l  beside.- 
so  fills  the  voids  that  a  soli<l  blixrk  of  concrete  is  produced.  It 
is  essential  that  the  voids  be  filled  by  the  addition  of  fine  material 
of  some  sort!  and,  as  1  have  said,  I  strongly  advocate  the  a<l(lition 
of  fifteen  to  twenty  per  cent  of  hydrated  lime. 

Xotwith.standing  the  marvelous  tlevelopnienl  of  the  block 
business  during  the  past  year,  the  growth  will  be  still  mi>re  rai)i(l 
when  a  method  of  using  a  wet  mixture  is  devised.  Then  the 
blocks  will  be  solid  and  relatively  non -absorbent.  Is  this  im- 
possible? There  are  many  that  know  not  the  wore  I,  but  will  an- 
swer as  Shaftsbury  answered  his  king, 

"If  difficult  it  is  done, 

Jf  impossible  it  will  be  d«)ne.** 

[-.et  us  then  by  steady  im])rovement  g«»  forward  an<l  occupy 
the  promised  land  which  is  .^o  magnificently  opening  before  every 
progressive  user  of  Portlaml  cement. 

i)rs(rssn»\. 

Consideration  of  the  advisability  of  u>ing  2  U*  10  ])ercenl  of 
hvdrated  lime  to  fill  the  voids  in  cement  block  anil  concrete  mix- 
ttires  bv  Messrs  Dickinson  and  Seafert. 

Mr.  Carloii — I  must  di.sagree  with  Mr.  Dickinx^i  ^n  lime 
in  cement.  It  may  be  all  right,  but  •^tiil  I  am  fri'in  Missouri  and 
will  have  to  be  shown. 

Mr.  Dickinson — Did  you  ever  try  it? 

Mr.  Carlon — I  have  found  by  ex])erienci-  wiiii  efil' iroccnce 
that  I  don't  favor  using  any  lime. 

Question — Did  T  uiuler^tand  the  man  i..  >a\  tiiai  a  cubic  i'"'»! 
of  rock  would  weigh  1O5  p«»uiifls. 

Mr.  Dickinson — .A  cubic  fn'ii  ^^\  r-ick  wiil  wci^ii  al.-m  i«'5 
pounds.     You  would  be  .surpri^-d  to  ^ee  li"w  cl'^^elx  tlir  <liiKi\ni 


////.  /'■'//./  /  . A  ■.■;\ /././.■ 


■  :  ..ih  1115  j>./:ii;'i.-    r.  sni!],:'   ,ii  i\\  ^  :;ia-  \iv  iia\t  'Am:  niirji- 
.■    I.  .1-   I   -.iiii    I  rriini.  11,1    ;i\«-:ii'j'    -aii-i  anri  irT^iV'.'!  wil"  u  >: 


»  .  ; 


.  ■,»  mil  •-  -M  !»'  »]»'~';i  »'  Mr.»;t  '-nii:  v.i  iia-.;  i.  j  -zvr 
■■-•'-  i  r- -fk  :.":•  "■..:•  ■«'  ■:;■!.  •-  Mn>  I  >■  »f>  aT\'.-Mif  U'!!  'ii*- 
■■.;  '  ^:.:i  ■  ■■!;;■!  •:■■:  :iii\'    !m.t!    Mi     i-p  i-;i:.  ■.  n    :":;i'  nr.i  unr  • «:  -■♦ck 
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have  very  good  aggregates.  If  you  can  reach  130  pounds  they  are 
all  the  better  for  that  extra  five  pounds  weight. 

Speaker's  Xavte  Unknown — Mr.  President,  in  regard  to 
the  moving  of  blocks  outside  and  liow  quickly  that  could  be  done. 
The  block  can  go  out  of  doors  as  soon  as  it  is  permanently  set, 
which  is  after  about  20  to  24  hours,  unless  it  is  sprinkled.  As 
long  as  you  keep  sprinkling  the  blocks  the  water  goes  right  to 
the  center.  On  account  of  the  voids  you  don't  want  that  block 
to  go  out  in  that  shape,  no  matter  if  it  is  three  weeks  old.  But 
if  you  don't  propose  to  sprinkle  it  any  more,  even  in  late  spring 
or  early  fall  when  the  atmosphere  is  damp,  the  block  can  go  out 
safely  in  twenty  to  twenty-four  hours.  It  can  go  out  in  winter  in 
the  same  time  if  the  block  is  not  wet  through.  It  is  simply  a 
question  of  taking  it  out  as  soon  as  the  cement  is  set. 

Mr,  Dickinson — The  slower  it  dries  out  the  better. 


CKMKNT    I5RICK. 

F.  A.  I>.  r\\TKRS()N'.  I-airmont,  Minn. 

Cement  brick,  like  cement  block,  are  here  lo  stay :  and  it 
the  manufacturer  will  use  the  proper  proportions  of  cement  and 
sand,  with  thorough  mixing  and  jm^pcr  curing,  success  will  be 
his  under  conditions  which  will  be  hereafter  touched  upon  under 
different  headings. 

The  question  has  been  asked  the  writer  many  times,  "Will  the 
cement  brick  and  block  last?"  The  question  is  a  legitimate  one, 
and  until  .some  of  the  manufacturers  alter  their  mode  of  making 
both  brick  and  block,  the  ([uestion  will  continue  to  be  asked. 
I  am  sorrv  to  sav  that  manv  failures  are  caused  bv  the  mamifac- 
turers  of  cheap  machines  sending  out  literature  that  misre])re- 
sents  and  makes  believe  that  if  their  machine  is  purchased  the 
buver's  fortune  will  be  made.  Tiiai  is  not  the  onlv  harm  tlie\ 
do,  for  thev  send  men  int(»  the  country  to  sell  these  machines, 
who  know  nothing  whatever  of  tlie  ingre<lients  i)f  cement,  or  of 
the  proper  mode  of  mixing  ur  curing.  These  men  slionKl  In*  ex- 
perts, able  to  instruct  as  well  as  sell. 

"What  is  a  clay  brick?"  It  is  but  eartli  mixed  and  huriu'l. 
"What  is  a  cement  brick?"  Stone,  composed  «»f  thonsaiul^  «»i' 
small  particles,  which  are  mixed  with  and  h.)und  t«»i;e^her  h\ 
Portland  cement. 

When  your  comj)etit«»r  talks  "clay  brick."  in  c«>inparinL,^  tlu- 
two,  vou  have  all  the  anrmiieni  on  vour  side,  eemeni  brick  n.  >! 
only  being  fire  proof,  but  having  ten  tinus  tlic  lasting;  niialiiie^. 
Cement  brick  compare  with  llie  hv>\  hard  ]»re«^'^e'l  l»rii"k.  aiii 
should  not  be  classed  with  the  common  clav  brick. 
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J  liave  heard  architects  refer  to  cement  brick  that  were 
made  1  t(j  5,  and  say  that  they  absorbed  too  much  water.  Of 
course  they  will  abs(jrb  water.  So  will  any  brick.  The  writer 
tested  two  brick ;  one  of  cement,  made  i  to  5.  and  the  other  a 
cla\  brick  made  at  Mankato.  The  brick  were  placed  in  sep- 
arate tins.  I  J.  J  pints  of  water  poured  into  each  tin,  allowing  the 
brick  to  remain  immersed  for  one  hour.  They  were  then  taken 
out  and  the  water  remaining  was  measured.  The  clay  brick  had 
absorbed  one-third  more  water  than  the  cement  brick. 

The  cement  brick  is  recognized  by  competent  architects  as 
the  only  material  that  will  make  a  building  fire  proof.  I  can 
refer  you  to  that  artistic  building  **The  Armory'*  which  is  being 
built  at  Minneapolis  at  a  cost  of  $150,000,  and  is  being  con- 
structed mainlv  of  concrete  and  cement  brick. 

Make  a  high  priced  good  brick  rather  than  a  low  priced 
inferior  one.  The  public  will  always  pay  a  good  price  for  a 
good  article,  when  they  know  they  are  getting  their  money's 
worth.  Those  who  are  contemplating  the  manufacture  of  cement 
brick  should  carefully  consider: — 

First,  the  cost  of  the  cement  and  sand. 

Second,  proper  machinery  to  handle  the  output,  and. 

Third,  competition  and  market  for  the  product. 

Cement — Any  of  the  standard  Portland  cements  will  answer 
for  the  manufacture  of  the  brick. 

Location — In  considering  a  location  for  the  manufacture  of 
cement  brick,  many  things  are  to  be  taken  into  consideration. 
The  first  question  is, 

"Will  the  business  pay  a  fair  rate  of  interest  on  the  money 
invested?''  One  of  the  most  important  questions  also  is  the 
availability  of  an  ample  supply  of  good  sand  at  a  sufficiently  low 
cost,  that  the  cement  brick  can  compete  with  other  brick.  With- 
out go<jd.  clean,  sharp  sand,  at  a  lr»w  cost,  one  had  better  not 
enter  into  the  business. 

Sand — The  sand  should  be  sliarp.  siliceous  and  clean  and 
tree  fn^m  impurities.  The  writer  has  found  lake  shore  sand 
best  adapted  for  making  brick.  It  j)0ssesses  more  silica  and  is 
freer  fnun  fr^reign  matter.  All  sand  used  should  be  screened. 
If  bank  ^aiid  is  to  be  used,  it  should  not  contain  over  ten  percent 
'.f  rla\  nr  otluT  dirt  mixed  with  it.  If  more  than  ten  percent 
•■I  i'fVr'i'^u  11  Killer  In  i^reseiit  the  sand  will  have  to  be  washed 
■:?r:;  cicaii  w :it«r  i-  no  longer  discolored:  but  this  will  add  to 
•'..  f<..?  <,i  \\\r  bri{*k.  The  siiar])er  the  sand  is  the  better  will 
'..•    *::••  !;"i>'l   b«TAr<-n  tile  grains  of  sand,  and  accordingly,  the 


'•■■■!  :"v  *':i'-   '>r:«"k". 


..I'lf  liini  r\   for  mak'ui;^  cement  brick — There  are  many  ma- 
'..'■'  '  !:  ';..-   ii.irk^  t.  and.  like  the  block  machines,  some  are  good 
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and  some  poor.  If  a  hand-power  machine  cannot  be  purchased 
which  will  exert  a  pressure  of  80,000  pounds  or  more  to  the  square 
inch,  then  the  next  choice  is  the  hand-tamp  machine.  The  writer 
prefers  the  former  machine,  for  he  believes  better  brick  can  be 
made  where  a  medium  wet  mixture  can  be  used.  A  brick  can 
be  turned  out  that  will  take  less  moisture  when  cured  than  a 
dry  mixture  and  one  that  materially  leads  in  appearance.  Under 
this  system  of  hand  power  compression  a  more  uniform  density 
is  secured  by  the  simultaneous  application  of  pressure  to  all 
parts  of  the  brick.  The  mould  is  entirely  filled  before  the  pres- 
sure is  applied,  a  medium  mixture  being  employed  which  con- 
tains aggregates  as  large  as  can  be  consistently  worked  in  the 
mould  or  tray  in  use. 

Mixing — ^This  is  one  of  the  most  important  items  to  be  con- 
sidered, because,  without  a  good  mixture,  failure  will  surely  fol- 
low. A  power  batch  mixer  should  be  employed.  Tlie  first  cost 
is  a  minor  factor,  when  the  saving  of  labor  is  taken  into  account, 
and  the  fact  that  a  greater  uniformity  is  obtained  in  the  mix- 
ture. To  find  the  proper  amount  of  cement  to  be  mixed  with 
the  aggregates  of  sand  on  hand,  I  would  advise  the  water  test 
method,  which  will  enable  the  maker  to  know  as  nearly  as  pos- 
sible the  proportions  of  fine  and  coarse  sand  to  use  so  that  the 
aggregates  will  fill  the  voids.  The  method  is  to  pour  into  a  glass 
or  jar  filled  with  fine  and  coarse  sand,  enough  water  to  cover 
the  contents.  Drain  the  vessel  and  the  water  received  will  ap- 
proximate the  amount  of  cement  to  be  used.  It  should  be  borne 
in  mind  that  water  containing  much  dirt  or  foreign  matter  is 
detrimental  to  the  cement.     Use  clean,  soft  water,  if  possible. 

Now,  that  we  have  the  materials  together,  we  must  decide 
what  proportions  of  cement  and  sand  to  use.  A  good  brick  can 
be  made  of  a  mixture  of  1  to  5,  but  I  prefer  a  mixture  of  t  to  4. 
A  I  to  5  brick  made  on  a  hand  power  machine  giving  80,000 
pounds  pressure  per  square  inch,  will,  when  properly  cured,  have 
a  compressive  strength  of  2000  pounds  to  the  square  inch.  Ii 
takes  two  barrels  of  cement  and  1^2  yards  of  sand  to  make 
1000  brick  I  to  5.  Cement  brick  made  as  above  have  five  times 
more  compressive  strength  than  common  clay  brick. 

In  experimenting  with  a  mixture  of  i  to  3,  two  batches  were 
made  with  the  same  proportions, — one  a  so-called  dry  mixture 
and  one  a  medium  wet  mixture.  I>t)tli  batches  were  made  De- 
cember 29,  1905.  At  the  end  of  a  month  the  brick  from  each 
batch  were  placed  in  separate  receptacles  and  a  \nu\  of  water 
poured  into  each.  At  the  end  of  an  hour  each  brick  was  drained 
and  the  water  remaining  carefully  measured.  This  test  showed 
that  the  brick  made  of  the  dry  mixture  had  absorbed  one  ounce 
more  water  than  the  brick  made  of  the  medium  wet  mixture. 
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.'..I 'if::.  '  .!:'!:•  y;r.-  :r:Tj«t  f/t  :r.a.:r.:a:ned  t-"-  srain 
2.'.  '.*  :  M.-j.'.  'I  Ij'-  'ir-  ii.::-:*':r»-  jjrr'Ct^*  re-'juire?  >'MTie\vhat 
'i;r.*i/'i.'  '!•  .I'.ii- ri'  ili.'iii  ♦;,'•  \i.»-'\\'yi\  v. r-r  mixture.  A  brick  tliat 
I. .J  .iJi.j.n*'!  j'  tiij.il  »i  ;iii'i  1  lii'-ii  \Ah^'f:f\  where  the  h"t  wind 
.■.t.*\  '>ri  '.III  -ifil''-  i!  -.■.ill  M'.t  |ii,-r«.  tlic  -irengflh  arnl  durability 
'.I   III'    liii<l    ili;ii   I     i>l;i«  i-'I   ill  ;i   -.Ih-'I  ;i\vay  fp'»m  wind  and  sun. 

iMi'  ilii  •  Iji  Jill' .il  ir;i«  ihih-*  iirci- -ars'  h^v  thc  crvslalHzation 
..I  ilii  .iln.iif-.  «,i  IiiiH-.  rii  .  an-  |><-rinittcd  to  ].)rn^ress  iininter- 
ju|.i(>l       I'l.r   iir.i.iiM  «-,  ilu-  brifk  tli.'ii  i^  marie  •>!  the  dry  mixture 

.11  i<<|UMi-  iiK.n-  \\.\\i\  ami  a  Ii»ti^<t  ])i.Ti«Kl  nf  wettinp:  than  the 
l.ii.  1  til. I'll-  ..I  Hh-  ni(diiiiii  \\i'\.  'I'm  J4vt  the  best  results  (from 
ilii  i  |.iiMiiii-  III  ilir  wriiri  )  \\\v  liric'k  aflt-r  reachint;:  the  final 
-..J  wlii.  h  .h..iil.|  rr.|mir  ti.im  twM  tip  f^ur  <lays  according:  to  the 
It  tii|M  I  .itiii  r  .iriil  -.ratMi  ni  thf  \i-\\\',  slinuld  be  taken  to  a  drying 
■hi.!  .III! I  buil.ip  Ml  .iMisr  s1(»ul;1i  hay  placed  over  and  around 
iluiii  Thi  \  -Jn'iiM  bi-  ih.»r"U.idil\  wi-tteii  (l»»wn  and  not  alli:«wevi 
1.1  In. ..MM  ih\  i-'i  .1  \\  «tU  r.rUi'i  ri'suli<  will  be  obtained  in  this 
xN  i\  iti.iii  b\  pl.ii  III:-  ilu-  hi  UK  where  they  are  exposed  to  <v:n 
,.t  !  \\i«»,!  .111.1  ilirn  Jijuiiilm;'.  n|'«'ii  n.»iuc  '»ne  lo  i»ccasionalIy  we: 
■  '■v    ■  .i  .\\.i  \\'\\\  n..  •.[.iivil  W'w  ii»r  «*t<  doini^. 

r-v    'w  '  '«!-xk   i»!  I  \  T.'P-^iv    M  UT!\-d  t.>  with  which  I  expori- 

•  ■,■•■,  !    :  .   .■.•.. :'!v-   t'u-   .I!'  'imi    i»«"   waier  they  would  absorb. 

..■■,,.■      .   .[•  \    N'.K-   'n    -.iiK-      The  brick   made  x?\   the  -r;' 
X       .     ■  .  =    .  ■■•    •''.■../■■  ■•  "  'm1'  '^:'  :l'.e  top  surface.     The  :er'- 

■  :. •    w'-.-'    :'u\    were   dried  was  »^^  t;-  p."^ 

\     •••,■  ,'■■      :    ■•'^.-    '.w^  '' ^i"'.  brick  wore  dry  : -^  x.\ 
■  >  ■.      .  ■.  ,  ^       ■■;■.•■■•■. ''u-  ■■■Mc  w'licii  was  covered  bv  :::■? 
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tin  still  retained  its  natural  color,  while  the  part  that  was  ex- 
posed to  the  air  was  covered  with  alkali  and  other  chemical 
salts.  There  was  no  change  whatever  in  the  brick  made  of  the 
medium  mixture. 

I  trust  this  subject  will  lead  to  discussion,  so  that  we  may 
learn  further  from  others'  experiences. 

Cost  of  Manufacturing — Will  vary  in  different  localities. 
Both  cement  and  sand  cost  more  in  one  place  than  in  another. 
Figures  for  the  cost  of  manufacturing  brick  to  be  found  in  the 
literature  sent  out  by  most  of  the  machine  manufacturers  arc 
much  too  low  and  are  misleading.  The  cost  of  making  looo 
brick  without  adding  interest  on  the  money  invested  or  other 
incidentals,  will  vary  according  to  the  price  of  cement  and  sand. 
I  believe  a  minimum  estimate  would  be  about  as  fc^llows : 

I  coo  brick,  made  i  to  3 — 

3  barrels  of  cement $6.00 

1  yard  of   sand 35 

Labor 1.75 

$8.10 

1000  brick,  made  i  to  5 — 

2  barrels  of  cement $4.00 

I  1-4  yards  of  sand 75* 

Labor 1 .75 

$6.50 

The  cost  of  clav  brick  in  some  of  the  states  mav  be  of  inter- 
est.  The  average  price  is  $5.97  per  thousand.  The  highest  price, 
$8.92  per  thousand,  was  obtained  in  Wyoming:  the  next  highest, 
$8.17,  in  Delaware;  the  lowest  price  ruled  in  Kansas,  where  brick 
were  sold  at  an  average  of  S4.39  P^^  thousand.  Forty-eight 
states  produced  common  clay  brick,  valued  at  $51,768,558. 

Discrssiox. 

Question — I  wish  to  ask  the  difference  in  wciglit  between  the 
sample  and  clay  brick. 

Mr.  Paterson — This  brick  weighs  3^4  pcnmds.  The  clay 
brick  is  lighter. 

Question — ^What  is  the  size  of  your  brick,  i)]oasc? 

Mr.  Paterson — It  is  a  little  larger  than  the  ordinary  hricl:. 
8x2^x4.  Some  one  asked  should  we  expose  it  to  tlu*  air  in 
curing  or  should  we  cover  it  up  and  prevent  the  air  from  get- 
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ting  to  it.  There  is  some  argument  in  favor  of  not  exposing  it 
to  the  air,  but  that  is  a  question  for  each  manufacturer  to  de- 
cide. 

Mr,  Schiffcrdaker — How  are  you  going  to  keep  the  air 
from  it  ?  Can  you  do  it  by  covering  over  with  burlap  or  have  you 
got  to  enclose  it  in  an  air-tight  chamber? 

Mr.  Paterson — I  wish  mvself  to  find  out  if  there  is  anv 
way  whereby  it  can  be  cured  to  prevent  the  efflorescence  coming 
out. 

Mr.  Seafcrt — ^\Vhy  do  you  recommend  soft  water? 

Mr.  Paterson — Because  I  think  soft  water  is  better.  It 
is  generally  purer  than  water  that  is  gotten  out  of  **any  old  place." 
With  hard  water  you  are  likely  to  get  foreign  matter  in  it  that 
you  don't  know  anything  about. 

Dr.  S.  IV.  Beyer — Mr.  Chairman,  I  would  like  to  suggest 
a  possible  remedy  for  the  efflorescence.  I  do  not  know  any- 
thing about  cement  brick  from  a  practical  standpoint,  but  I 
know  that  with  clay  brick  they  can  often  prevent  the  efflorescence 
by  what  they  call  ** facing,"  setting  the  brick  face  to  face.  It  has 
occurred  to  me  that  it  might  be  a  case  of  preventing  the  water 
from  evaporating ;  it  would  not  leave  the  efflorescence  that  comes 
on  an  exposed  face.  I  wonder  if  any  of  you  brick  men  have  tried 
'^facing"  to  prevent  efflorescence.  That  seems  to  be  quite  success- 
ful in  ordinary  clav  brick. 

Mr.  Carton — ( )ver  on  the  Iowa  river  this  summer  they  were 
working  at  the  east  end  of  a  bridge  putting  in  concrete.  I 
noticed  the  stone  piers  that  I  suppose  had  been  there  for  thirty 
years  were  just  as  white  as  snow  and  if  you  will  notice  the  top  of 
this  building,  it  is  covered  with  eftlorescence  now.*  I  don't  be- 
lieve there  is  a  man  living  that  can  tell  the  cause. 

Mr.  Miracle — Three  barrels  of  cement  with  a  mixture  of 
1  to  3  would  make  looo  brick.  I  have  been  making  a  brick  that 
is  a  trifle  larger  than  this  brick,  ^.2''  and  my  experience  has 
been  that  it  takes  three  barrels  to  make  1000  brick  of  I  to  4  mix- 
ture. The  reason  I  bring  this  up  is  because  I  have  seen  literature 
telling  how  to  make  brick  at  S3. 30  a  thousand.  It  is  certainly 
pre]H)steroiis.  I  want  to  emi)hasize  that  it  is  the  quality  rather 
than  the  idea  oi  cheapness  that  we  wish  to  impress  on  the  mind 
ol  the  public. 

Mr.  ^[etci:ar — There  is  a  matter  that  I  want  to  bring  before 
this  convention  before  we  adjourn.  I  do  not  want  to  put  it  in 
the  form  of  a  question  but  1  want  to  submit  the  practical  sugges- 
tion. It  was  brought  up  here  last  year  and  relates  to  the  build- 
ing and  construction  of  sidewalks.  There  is  no  law  of  Iowa 
that  gives  the  contractor  the  right  of  action  or  redress  against 
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property  owners  for  the  construction  of  sidewalks.     I  wish  we 
could  have  a  committee  ai)pointe(l  to  draft  resolutions. 
The  convention  adjourned  to  meet  at  8.  p.  m. 


KVEXING  SESSION,   TIIURSDAV.  8  o'CLOCK. 

The  President  called  to  order  and,  after  music  by  the  Onl- 
ine Glee  club,  introduced  Mayor  Sheldon,  of  Ames. 

MAYOR    SIIKUK)\'S    ADDRESS. 

Members  of  the  Cement  Users  Conieuti<ni : — 

I  assure  you  that  il  is  a  pleasure  to  tender  you  a  licarty 
welcome  and  to  extend  the  freedom  of  our  city  durinj^  ilic  days 
that  you  are  to  take  up  the  matters  of  interest  to  your  association. 
Yours  is  an  industry  that  is  forpfinj^  to  the  front  in  many  lines  ni 
a  permanent' character  to  the  wcll-beinvj;  of  our  slate,  and  couniry 
as  well.  Cement  is  bein^  adopted  in  many  structures  of  per- 
manency, buildings  and  sidewalks,  and  in  the  construclinn  oi 
bridfi^es  of  large  proportions.  Although  at  present  1  presume  the 
use  of  cement  is  in  .sort  of  an  experiment  stage,  it  has  every 
promise  of  being  aumng  the  very  he.si  materials  for  ct instructions 
of  that  character. 

We  feel  it  an  honor  to  have  you  meet  with  us  in  our  little 
city  which  is  getting  to  be  (juite  a  cnuventioii  city.  We  regret 
that  we  are  limited  in  some  of  the  necessary  accomnnMlatimis  f«»r 
taking  care  of  conventions  of  this  kind,  but  our  ])e()i>le  are  gen- 
erally Hberal  in  the  way  oi  throwing  open  their  homes  and  I  trust 
will  endeavor  to  see  that  everyone  is  eare<l  for. 

We  have  what  we  regard  as  a  pleasant  and  desirable  location 
and  community  for  a  resident  city.  We  make  the  claim,  and  I 
think  without  fear  oi  successful  contra<liction,  that  we  are  uun'c 
largely  advertised  than  any  other  city  of  uur  poj nihil ii>n  in  ilie 
land.  It  is  not  on  account  i^i  any  commercial  interest  that  we 
have  or  any  manufacturing  interests.  Il  is  sim])]y  because  it  i> 
the  scat  of  the  Iowa  State  College  of  Agriculture  and  Mecli;inir 
Arts,  the  greatest  institution  uf  its  kin<l  in  the  count r\.  and  1 
think  truthfully  .said,  in  the  worM.  The  benefits  tliai  we  an 
deriving  from  lessons  that  are  learned  are  in>t  beginnini;-  to  bi.ar 
fruit  in  many  directions.  The  interest  tliat  lia.s  been  taken  ahuii^ 
the  lines  of  agriculture,  and  I  ])redict  as  t rut  1i  fully  said  in  futnre 
years  as  in  the  past,  has  added  in«»re  to  tin-  vahu-  •►f  tlie  rrop^ 
in  the  state  of  Iowa  than  all  the  nuMu-y  tliat  lias  bi-en  expendeil 
in  the  way  of  appropriation-^  f'»r  ilie  bnililing  n|)  and  >n]»p.  »ri  "f 
this  institution  since  its  «.)rganizaiit»n.  I  tiiink  this  i^  v'unce«led. 
in  fact,  there  is  no  doubt  of  it:  an«l  >iill  that  work  gt»e>  tm.     li 


lia^  lucii  <ltiiH»ii>lralir(|  tli;it  the  institution  stands  in  the  verv  fore- 
IP  lilt  ill  ilu  iiialtcr  kA  aj^riciilturc  and  of  animal  husbandry.  The 
iiiwly  f»iuij>i)C(l  I  )airy  liiiildin^^  is  the  best  of  its  kind  in  the  L'nited 
States.  'I*hi*  saiiu'  \>  triu-  of  the  Division  of  Enj^ineering.  The 
iMIuipiiuni  iif  ihiri  division  is  cimsidercd  to  be  the  equal  of  any, 
if  not  ihr  hi-.st,  wi'sl  of  C'hicaj^'o.  We  are  proud  of  the  institution, 
proud  nf  it  in  the  different  departments,  ])roud  of  the  men  it  has 
seiil  unt,  pruud  of  the  record  they  are  makinj;^  for  themselves, 
and  when  tju-y  are  makinj^  a  rejnitation  fi»r  themselves  they  are 
addin;^^  ^<Jory  tn  the  institution  from  which  they  have  gone  out. 
We  are  e<|ually  prourl  of  the  bnys  that  are  with  us  at  the  present 
tinu-,   and   the  \ijiT\s  as   well. 

I  never  miss  an  opportunity  to  speak  a  j2^c)C)d  word  for  the 
Department  of  Domestic  Science,  for  I  am  considered  to  l>e  a 
sort  of  a  crank  on  that  subject.  I  contend  that  there  is  no  one 
department  in  this  institution  that  is  doing  more  for  it  and  for  the 
homes  of  Iowa,  and  the  homes  are  the  foundation  of  ever\'thing 
that  is  good,  than  is  the  Dei)artment  of  Domestic  Science. 

This  great  institution,  as  I  have  said,  is  just  beginning  to 
bear  fruit.  The  Iniildiiigs  that  have  been  put  up  are  of  a  permanent 
character.  Arrangements  are  now  under  way  to  provide  for  the 
further  needs  in  the  way  t»f  buildings  and  there  seems  to  be,  pK)Ssi- 
bly  is.  a  disposition  on  the  part  of  some  members  of  the  legislature 
to  withhold  aj>i)ropriations  which,  if  it  is  done,  cannot  but  cripple 
this  institution.  There  is  a  demand  fi)r  buildings  of  permanent 
iliaracter  sucli  as  have  been  put  up  recently,  and  an  urgent  de- 
mand for  them.  There  is  a  demand  for  an  auditorium,  an  ura^ctit 
<leiiiaiid  for  a  building  of  that  kind.  There  is  a  demand  for  a 
hospital  and  last  but  not  least,  there  is  a  demand  for  a  home  for 
the  Department  of  Domestic  Science.  I  hope  that  each  and  every- 
one of  yt)U  that  has  any  influence  with  our  Legislature  will  use 
\our  intluence  to  see  tliat  the  needs  of  this  institution  are  pro- 
videtl  fi»r. 

I  think  1  hail  the  honor  to  extend  a  welc<>me  to  this  associa- 
ii«iii  Mil  ilieir  ]>revious  nuetiiig  here  and  some  member  criticised 
me  a  liiiie  f« "r  not  brinj^iiij^^  out  tlie  city  marshall  and  police  force 
lo  Ti»;ikr  Til  •'!  :K«]uaiiited  with  the  "powers  that  l>e"  in  the  cit}'  of 
AiiH-  I  '■  "vK  ibat  1  corrected  that  matter  by  expressing  my 
.-I'--  ■  '  •'  .It  :•  '-  ('itircl>  unnecessary  for  this  association  to  be- 
,  :'  1  .  :  ■:\-'--i  '.  w!'"'  'iir  ji. 'lice  department.  We  expect  to  do 
ii\  ■■  .  ■  .  -  w  ■  '  ■:\'  ^^  a!!  i!ie  a^--* ►ciaii«>ns  that  have  met  with  us, 
.ill''  ■..;■.  ■>  '  •  ■.■'■:  ".]'  m;  ;:il-  manhi»od  of  the  bodies  to  presen'e 
■  .•■'.  •■<  \«.  ■■  -I'-en  i!i'sa])p<.>inted.     We  have  adopted 

■•■  -■•■  :-  '.:'  b'.MJy  uvA  tliey  have  never  disappointed 

i     ■     .      -  :•.    .■.■'■I'-!*.  iVar  **\  c«>ntradiction  that  there 

■-'•'■  -'.A    '■.:".•■.  v.-H-re  there  is  better  order  than 
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prevails  among  the  student  body  of  this  institution.  They  have 
always  maintained  order  for  us  and  we  expect  they  always  will. 
I  assure  you  again  that  we  feel  honored  to  be  favored  with 
your  presence  here  and  I  hope  that  you  may  realize  all  the  benefits 
you  have  anticipated  in  meeting  here.  In  conclusion  I  want  to 
say  in  the  language  of  one  of  the  former  heads  of  this  great  insti- 
tution, whose  memorv  we  all  revere,  **I  bid  vou  a  heartv  and  thrice 
welcome." 

.\UUKKSS   OF   WELCOME   BY    PRESIDENT   A.    IJ.    STORMS   OF   THE    IOWA 

STATE  COLLEGE. 

Members  of  this  Convention  or  Association : 

In  behalf  of  the  college  I  am  somewhat  embarrassed  by  the 
generous  words  of  our  mayor.  As  so«Dn  as  he  goes  out  of  the 
room  I  will  return  the  compliment  by  remarking  that  no  town  in  a 
college  community  has  a  better  mayor  than  Ames.  A\'e  cannot 
help  keeping  good  natured  and  keeping  good  order  with  such  a 
chief  administrator  in  our  midst. 

You  gentlemen  have  gathered  here  for  business  rather  than 
for  words  that  may  be  more  or  less  formal.  1  suppose  there  is 
a  sort  of  an  obligation  upon  your  Program  Committee  arising 
from  past  precedent  to  ask  for  addresses  of  welcome  but  I  also 
know  that  you  are  quite  likely  to  be  bored  by  such  an  address 
if  it  be  long  continued.  I  want  simply  to  express  by  personal 
pleasure  at  the  fact  of  this  convention  assembling  here  and  also 
in  behalf  of  the  college  to  express  our  pleasure  and  our  welcome. 
You  gentlemen  have  not  come  here  as  philanthropists  and  yet  I 
can  see  that  no  men  are  doing  more  for  the  good  of  their  kind 
than  those  who  are  actively  and  intelligently  interested  in  the 
development  of  the  natural  resources  of  the  country.  The  time 
is  rapidly  passing  when  we  can  rest  content  with  a  sort  of  natural 
blundering  method  of  agriculture  alone.  There  must  not  only  be 
the  improved  methods  of  agriculture  which  are  being  introduced 
for  the  conservation  of  the  fertility  o\  the  soil  and  for  the  bettor 
use  of  the  fertility  which  is  being  exhausted  or  used,  hut  there 
must  also  be  for  this  develoj)ment  in  agriculture  the  acconii)any- 
ing  developments  that  come  in  manufacturing  interests. 

You  perhaps  represent  in  y«>ur  assemblage  here  imiiglit  an 
industry  that  has  had  a  more  wonderful  and  raj)i(l  recent  growth 
than  any  other.  Professor  Heyer  assures  me  that  liis  chart,  whicli 
you  will  have  the  privilege  of  seeing  later,  will  illustrate  snnu - 
thing  of  this  development.  I  think  he  says  that  the  nroduclion 
of  cement  has  increased  from  three-fourths  million  barrels  to 
nearly  thirty  millions  of  barrels  annually  in  the  \):\<\.  twelve  yoar^. 
The  improved  uses  or  the  extension  ^A  the  uses  for  \\u-  material 
in  which  you  are  chiefly  interested  is  a  matter  of  the  i^reatest 
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.  :    ■■  liiL  wi.iU-^t  iiUorest,  not  onlv  to  vou,  whose  business 
-.■Hkk  LlJ.  Inn  Ui  all  of  the  country  as  a  building  material, 
"t      ilici  iiui|)viscs  to  which  cement  is  being  put. 

■.,1.  *«iu  ii.»nij(ht,  then,  in  the  name  of  the  Experiment 

.   I'i    vvc  hiivf  two  Experiment  Stations  located  here  by 

I .    -i  iltL-  -.lalf.     The  older  one  is  the  Agricultural  Experi- 

:;i!i  til  »\liich  has  iK^en  in  existence  I  know  not  how  many 

!-■. li.ip.i   Watin^   back  with  the  first  act  of  the  National 

i.  .!■  ill  liiakin^  annual  appropriations  for  the  establishment 

'i     'i.iii'iii:^  in  M'veral  states,  and  now  stipplemented  some- 

li.    ;Iiv    "^lau-  assistance,  to  experiment  along  the  lines  of 

...  !:■ 'iii  jM  .  A^  >(>u  perhaps  know,  this  Experiment  Station 
...'l  'In     'iln.1  oi  which  1  will  speak  in  a  moment,  have  no  direct 

■III!' '.li' ill  wh.iii-vrr  with  the  ct;)lle^e  and  its  work.     The  station 

: :iM  .»:«  I  ;iij>l«»\rtl  and  are  giving  their  time,  or  in  cases  of  men 
..!i'.--.    liniv    ih  iliviiled,  they  give  a  portion  of  their  time  which 

:  riM  ■iLiiiaiiikil  ti>r  college  work.  More  recently  there  has  been 
•    laltli-lud  luTr  an   l^ngineering  Experiment  Station.     The  re- 

.ih-  '.f  xW-  I'florts  of  its  statf  and  the  problems  which  they  are 
■  iikih;^  1. 1  '^(.Im*  are  more  directly  related  to  the  interests  which 
;ii<  111  .11  Will.  We  feel  that  their  iw«)  years  work  shows  very  good 
;■  -iii'i-.  ralher  ri-markable  resuhs,  and  some  very  interesting  ex- 
ji'  iiiiiviii.>  are  under  way  and  in  contemplation.  If  the  legisla- 
Mii'  >hall  ^er  tit  to  ] provide  for  the  c«»ntinuance  of  this  work  in 
:li«.  I  III  me.  and  we  scarcely  think  tliat  it  can  be  otherwise  than 
'.  en  |ir.»lial»le.  we  believe  that  most  valuable  results  will  be  put 
I '.-nil.  S«».  in  the  name  of  the  twn  i'.x])eriment  Stations,  and  per- 
haj)-  I  ^il^lul(i  say  jiariicularly  kA  the  luigineering  Experiment 
Siati«»w.  v\  i-  hid  yon  welcome.  Also  in  the  name  of  the  college. 
inr  tli.it  ^t;^nds  distinct  as  an  institution  along  side  of  the  Ex- 
priiiiuiil  Station;  ami  in  the  nanu-  y\{  the  iJix.)  young  men  and 
nil  tie  will  I  are  gathered  here  in  the  dill'erent  <lepartments  of  this 
eolle^^e  .tnd  aie  hn.silN  at  \\«»rk,  aside  from  the  young  women, 
witiih  niakr  hmt  i.hh\  and  the  short  course  students  in  the 
Agriiullnra!  iMUisrs.  hiini^ini;  the  inmiher  up  to  from  2000  to 
jjiMi  ii  iliis  wrir  adiU-d.  hi  their  name  wi-  welcome  vou.  We 
assuii-  N-Mi  ili.it  ••ni  students  avi-  deeplv  interested  in  the  very 
luulilcnis  .md  i|nistii»iis  wliii'h  air  interesting  you,  particularly 
the  siii'liiiis  Hi  I'aiiMiit  ri  iiil;.  * 'nr  methods  kA  education,  of 
emnsi .  .m.l  tlu-  miI»i«*  ts  ,.i  ihe  sindirs  that  are  pursued  are  bring- 
ing till  -iiidriiis  Ml  \  NUalU  mil)  (elation  with  liie  actual  business 
ol  till  \\.iiM  all. I  till-  ailnal  and  vital  interests  (U"  life  that  they 
will    liavi.    1.1    i.u«     wlun    iUi\    Ka\e   ilie   institution   and   go   by 

it  :-  a  Mi.iiiri  .'I  L'lK-ai  mieiesi  that  we  lind  i»ur  alimini  wher- 
evii    \\u\    ,^i<  doiii*^   ii'^iinl   woik  and  finding  that  the  world  has 
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something  for  them.  The  senior  class  last  year,  when  things 
were  not  so  vigorously  progressing  in  the  business  world  just  at 
the  close  of  school  as  they  had  been  some  time  before,  wondered 
whether  they  were  going  to  find  anything  to  do.  They  did  not 
wonder  long.  1  know  of  no  one  that  has  not  found  his  hands  full 
of  very  interesting  and  useful  labor.  As  a  president  of  a  great 
University  said  in  my  hearing  three  years  ago  as  I  gathered  with 
other  alumni  of  that  institution,  **I  have  gone  to  every  state  and 
territory-  in  the  United  States  and  to  manv  countries  abroad  and 
I  am  finding  everywhere  former  students  of  this  institution  wel- 
coming me,  who  are  doing  the  things  that  need  to  be  done." 
And  so  we  believe  that  our  students  as  they  leave  this  institution 
will  be  found  doing  in  the  world  the  things  that  need  to  be  done. 

Capt.  Bob  Evans  said  to  a  friend  of  mine  that  the  best  seamen 
arc  the  land  lubbers  from  the  middle  west  who  never  saw  salt 
water  but  who  after  eighteen  months  of  discipline  have  bcoimie 
the  very  best  sailors.     \Ve  feel  that  the  young  men  who  come  up 

from  the  farms  and  vallevs  and  the  towns  of  Iowa  ccMistirute  about 

•I 

the  best  raw  material  that  can  be  found  on  the  face  of  the  earth 
to  make  successful  men.  We  have  great  confidence  in  them  and 
we  have  reason  to  have.  In  the  name  of  the  students  tlKTef(»rc  I 
am  privileged  to  welcome  \\a\  for  your  deliberations  here ;  and 
also  in  the  name  of  the  Kacultv.  A  more  enthusiastic  hodv  of 
men  than  I  find  on  this  campus  it  has  never  been  my  j^riviloge  to 
associate  with  and  I  assure  you  that  in  their  name  you  arc  most 
heartily  welcome  and  many  of  them  are  delighted  to  participate 
with  you  in  your  deliberations.  We  welcome  you  tt)  our  homes 
and  we  welcome  you  to  the  site,  now  vacant,  where  a  splendid 
hotel  is  going  to  stand  bye  and  bye.     I  thank  you. 

rRi:sii)?:xT  coutts'  kksponsk. 

I  want  to  thank  vour  mavor  from  tlie  bottom  of  mv  heart  f»»r 
the  welcome  he  gave  us.  1  have  a  good  deal  of  sym])alhy  for  ilic 
man  holding  that  office  and  it  would  not  be  out  ^^^i  place  f«»r  nie,  as 
ma}*or  from  the  first  best  college  town  in  the  stale  t<»  lliaiik  the 
mayor  from  the  second  best  college  towu  in  the  state.  When 
Mayor  Sheldon  comes  to  (irinnell  T  si i all  be  willini:  to  cliau^Lje 
that  order. 

We  as  members  t^f  the  Association  should  have  j^rovided  a 
response  to  these  addresses  as  a  part  of  our  regular  ])roorani  hut 
this  was  overlooked  and  of  course  I  will  have  to  take  cliari^e  <^f 
this  matter  myself.     I  could  not  do  otherwise-  if  1  would. 

It  was  not  a  difficult  matter  to  tiiank  tlie  .Mayor  nf  \\\\<  i. >un 
but  when  it  comes  to  a  college  man  it  is  an  entirely  fJitYereni 
proposition.     I  feel  a  good  deal  like  the  hoy  of  whom  I  rear!  a 
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-^    .  v*;i».'  applicil  tu  the  Captain  f'T  a  job  piloting:  bis 

.1.     ;\Li.     "IH.*  voii  know  where  ali  the  snajrs  are  in 

I •'.•.».. i  iIk-  v.'a])tain.     **Xo  <\r.  I  don't  knuw  a  sinic^Ie 

Ii  v»«u  iK»n't  know  where  the  5nag:s  are  how  can 

•ilfi  ihi^  lH»at  down  the  river?"     "I  know  where 

.   -■"      !   l\iji»\\    where  the  education  isn't  because  I  never 

'  A.'A  -ichoul  a  month  before  I  was  nine  years  old  and 

.■  ■'■   :  ".LiL  iliici-  months  after  that.     N'ol>:»dy  is  to  blame  but 

.    ^jdils    the  lack  \A  it.     When  mv  father  died,  the 

■...i"  'u-  Uii  the  world  was  a  larji^C'  family  of  children,  but 

'•'.v--     'i    -ill  what  is  better  than  riches,  a  f:ood  name  and  a 

■lii-uan  viiaracler.     I  think  that  I  have  inherited  a  rich 

.;:;:-:       I  .lui  lilad  I  have  been  able  tr»  pive  my  boys  a  different 

..[■  v\l>\:  iiuiii  1  hail  and  I  am  ^lad  that  I  have  had  the  pleasure 

.  .1  I.!  :\i!LL;».'  "I  ediicaling^  one  of  them  at  Ames  with  all  these 

.  i v.if.t.tLii  -  ilial  I  can  see  in  this  p^reat  institution  of  which  I  will 

;.-  J-   l.itci    imii^iit.     I  thank  you  most  cordially  for  the  srl^d 

'■ii-;m    \.»u  have  extended. 

\Iii'i«  li>  ihr  Colle<^e  (jlee  Club  was  well  received,  the  Club 
■■•   ;;;.  \  .\'w\-  lallid  Ijack  to  respond  to  encores. 

\iiiiii.il  Addres*^  by  the  President  '»f  the  Association.  Mr.  R. 

'.,  .f*'(//.'i  y/   iiuti   Members  nf  the   fozi'a  Associatiofi   of  CcfncKt 

X-  !'ie>ii|(.nt  of  this  Ass'^ciation  it  affords  me  great  pleasure 
•  .i.idri'*<  >oM  «.n  ilii<  occasion.  Almost  a  year  ag^o  as  the  cement 
i;-rr-  -tf  llu-  .>taK-  we  held  our  fir^t  annual  convention  in  this  ro<:»m. 
'ilia:  wa>  a  very  eiuhusiaslic  and  successful  meeting,  and  in  my 
■  .pi?ii<.n  >irvid  u,  '^\\r  the  cement  inrlustry  quite  an  impetus 
IMP  ii;^h<iut  tlu-  ^talr.  I  think  there  is  no  wav  bv  which  we  can 
.idvaiur  ilu'  inlrre^ts  of  tiii^  great  industry  more  than  by  these 
aiinii.il  jialhrring^. 

\\\-  enuu-  Iicn-  t«»  discuss  nur  successes  and  failures,  to  help 
i-acli  iiihi-r  ti\rv  tlu-  jn"t falls  that  surely  lie  in  the  way.  and  t*" 
riiL^'^iudir  a  hitlr  i-ntluisiaMii  «»n  llu-  siibjrct  as  a  whole.  I  am  a 
Ntr-iiii;  lit  lit-vi-r  in  f-iithn-iasiii  (1  dt»n't  ni<-an  fanaticism).  I  be- 
]ii-\i  in  I  •ill'!'. II  ■  «-iiilmsiasni.  ]iiilitical  rnlluisia'Jin  and  I  also  be- 
iii;vt-  ill  ii.-iM  M  i;i!  i  iiiliii-ia'xiii.  I  am  a  firm  believer  in  the  mag- 
in.ii'1.;  •■!  .1  '■-!.'  III!  iliaiaiiiT.  I'nr  '*«;n«Tgv  of  character  has  al- 
,\a\.>  .1  '  .1'  *  i  «  \"\'i-  •lur^i'v  in  Mtlu-rs.  It  acts  through  sym- 
paili..  ■  1  •  ■  i  ■!.'  I.-,  f  iiitliH  riiial  of  jniinan  agencies.  It  has  been 
Weil  -.!'-■  ''■  .it  ]],t  /.  .,i-.ii-  cm  iLM-tif  man  immnsciously  carries  oth- 
er- ;i:  -'"i  '..  ..  !.'  '  '-.ti'  i-«^  a  - iiM  uf  electric  power  which 
>eii'l- ..  ■  iL  ;i..i  hlin- ami  ll"w  s  into  the  nature  of  those 
aliuiji  i  .:  -■  .1  ■.'.  t  -A  ill  .iiiK  i^iv*-  this  energ\'  of  char- 
ade; mI:  -     .    '   .' '  i;;.ii"!ii  tin   vaiidiis  >essii  MIS  of  tliis  meeting  we 
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will  catch  the  enthusiasm  and  by  the  time  we  get  ready  to  ad- 
journ we  will  be  unanimous  in  voting  the  convention  a  grand 
success. 

It  would  be  useless  for  me  to  remind  you  of  the  greatness  of 
this  industrv,  of  course  it  is  not  new.  Cement  or  the  use  of  it  as 
a  mortar  dates  back  4000  years  H.  C,  but  as  far  as  history  informs 
us  it  seemed  to  have  been  enjoying  a  "Rip  \'an  Winkle"  sleep 
for  nearly  6000  years.  Its  resurrection  seems  to  have  taken  place 
in  Europe  about  1855  and  for  a  period  of  about  twenty  years  it 
looked  as  if  Germany  and  England  had  gotten  a  "corner"  on  its 
manufacture;  but  about  1872  the  ingenuous  Yankee  got  the  i<lea 
in  his  head  that  he  could  make  Portland  cement  too.  The  pro- 
gress made  along  this  line  has  been  so  great  as  to  make  it  almost 
incredible.  We  first  crept,  then  we  walked,  wow  we  run.  In 
1872  we  manufactured  300  barrels,  in  i8<p  we  made  333.0(X> 
barrels,  while  in  i(/)5  we  manufactured  according  to  reliable 
authority  almost  27,000,000  barrels.  Suppose  we  pause  for  a 
moment  to  consider  how  nuich  cement  that  would  he.  As  cars  are 
usually  loaded  it  would  make  270,(XX)  car  loads.  This  would 
make  a  train  that  would  reach  two-thirds  across  the  state  of  iinva 
from  east  to  west.  This  is  no  overdrawn  statement,  but  one  that 
can  be  substantiated  by  actual  ])roof. 

We  live  in  an  era  of  progress,  and  there  is  no  industry  tliat 
has  made  more  rapid  advancement  in  recent  years  «.>f  wliidi  I 
know  anything  than  has  that  of  cement. 

To  so  many  purposes  can  the  use  of  it  he  aj)plie(l.  It  can 
be  used  in  ways  and  for  purposes  of  which  wc  n<»r  our  fathirs 
never  dreamed,  and  yet  it  is  hut  in  its  infancy.  It  has  in  a  larj^a* 
measure  already  supplanted  the  use  of  sti>ne.  brick,  in^n  and  stcil. 
and  from  the  present  outlook,  will  before  long  take  llie  ]>lace  of 
wood  as  a  building  material.  A  friend  <>f  mine  who  is  in  tlu- 
lumber  business  informerl  nu*  the  (^her  day  that:  there  lunl  bocn 
an  advance  of  fully  25  percent  in  thu  last  war  <in  all  .i^ra<k'>  of 
linnbcr  in  Iowa,  and  uj)on  investigation  1  lind  that  thi^  stair  «•! 
affairs  is  not  confined  to  Iowa,  nor  xo  the  iiortlurn  >iaios.  \  i^in- 
tlcman  from  Xortii  Camlina  writing  to  one-  of  our  trade  jinirnals 
recently,  makes  this  statement  :  "We  are  up  airainst  a  hiiiMin-- 
proposition  good  and  hard.  Here  in  the  s«nith  at  j^re-^eiii  the 
demand  for  yellow  pine  f«>r  the  northern  niarkt't  i<  >inii'lv  en'-r- 
mous,  and  the  price  has  gone  u])  so  as  !»•  make  it  alin<>si  |ir'»liihi 
tive  for  local  consumpti«»n  :  hesi<les  thai  we  have  ii'<  st"ne  ■ -i-  hiiok 
nor  even  clav  to  make  brick,  in  faci  we  have  n«':'ninL:  Im:  >:»n'l." 
When  I  read  this  statement  \  fell  a<  if  lierr  \\:i-  a  i--.'in;inn:'.;\ 
that  stood  in  need  of  our  >ynij)aih\.  hiu  ■ -n  e"ii-Mi;niL:  .1  '\\.\y 
furnished  bv  the  "Concrete  A^e."  sh.)winL:  'iu-  I"vaii"ii  «•»  kkv.u-v. 
factories,  I  noticed  that  over  tlie  >late  liiu  north  in  \'ir;^ini.i  ih.re 
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wt.rc  i«)iir  factories,  and  south  of  the  line  in  Georgfia  were  three: 
s  ■  \\\\\\  plenty  uf  sand  on  the  ground  and  cement  near  by  all  they 
jucd  n.jw  is  a  good  bright  member  of  this  Association  to  invade 
til  at  t<.Trit«.)ry,  sell  a  dozen  good  cement  stone  machines,  and  show 
tiu'iii  how  to  use  them  and  the  troubles  of  our  North  Carolina 
friend  will  vanish. 

( )f  course  we  may  speculate  all  we  please  but  the  stern  fact 
still  confronts  us  that  something  will  have  to  be  found  that  will 
take  the  place  of  lumber  as  a  building  material  so  far  as  that  can 
be  done.  My  own  opinion  of  the  matter  is  that  the  solution  is 
right  here  in  Portland  cement.  As  to  how  far  the  lumber  mer- 
chant is  responsible  for  this  state  of  affairs  I  am  unable  to  state, 
but  I  want  to  call  vour  attention  brieflv  to  the  attitude  of  the 
cement  dealer  towards  the  consumer  during  the  famine  through 
which  wc  have  just  passed.  Some  time  ago  I  received  this  letter 
an  extract  of  which  I  will  read  you : 

"Now  about  the  middle  of  February  I  am  making  arrange- 
ments to  hold  a  Tri- State  Cement  Users  Convention  for  the  sole 
purpose  of  seeing  if  we  can't  come  to  some  kind  of  an  understand- 
ing as  to  what  to  do  with  these  Cement  Mfgs.  I  now  have  the 
assurance  of  the  National  President  and  Secretarv  and  all  the 
\'ice-Pre.sidents  to  help  push  the  thing  along.  This  con- 
venti(;n  is  for  the  sole  purpose  of  trying  to  get  together 
and  see  if  we  can't  manage  some  way  to  handle  the  Cement  Mfgs. 
It  is  not  a  131ock  or  Brick  Machine  Mfg.  Convention  but  a  Cement 
I'sers  solely.  We  do  not  care  whether  there  is  a  Block  Machine 
man  here  <jr  not.  It  is  the  Cement  I  am  going  after.  Now 
you  being  the  President  of  the  Iowa  Association  I  would  like 
t«>  have  an  expression  from  you  by  return  mail  as  to  what  you 
tliink  of  it.." 

N«nv  I  think  the  tone  of  this  letter  is  ver>-  unkind  and  un- 
c.ilkd  for.  and  I  so  answered  the  writer.  I  think  that  great  credit 
is  (hie  the  cement  manufacturer  for  keeping  the  price  in  line  con- 
siderini.^  the  enormous  demand  made  upon  him  for  cement  durinf;: 
the  l>ii>y  part  of  the  season  ju«^t  past.  There  was  a  time  w'thin 
the  last  four  months  when  all  he  had  to  do  was  iu.st  to  ask  his 
j)rir(  aiKi  ihe  only  <juestion  that  would  be  asked  him  in  return 
w»;r  1  viiiip!\  he  *'caii  yoii  deliver  the  goods?"  It  is  true  that 
ilu'  ;>rire  wa^  considerably  higher  during  the  latter  part  of  the 
-e:i>'»n  tlian  in  the  early  j>art.  but  if  the  cement  man  had  been  so 
iri'!:«M.l  he  rould  have  demanded  double  that  advance  and  .sold 
alniov!  ;i^  ijjiuli  as  I)e  did. 

I'aid'*n  a  jn  rv.,nal  ilhistration.  Ouring  the  month  of  Sep- 
ttiiilK-!    I   di>r«.vM<'d  «.iu'  dav  that   1  had  onlv  about  twentv-five 

mm 

sari<>  "i"  triiii-jii  A  ill!  A'uk  enough  requiring  immediate  attention 
!hat   w«»nM  take    scvrr.il  hnndrerl  sacks.     I  had  orders  in  at  t\vo 
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different  mills  and  was  looking  for  a  fresh  supply  every  day,  and 
just  as  I  was  almost  entirely  out  I  received  a  letter  from  each  mill. 
One  was  crowded  to  death  with  orders,  the  other  could  get  no 
cars  in  which  to  ship  the  goods.  Well,  as  every  cement  dealer  in 
town  was  about  as  nearly  out  as  I  was  the  situation  looked  gloomy 
indeed.  The  first  thing  I  did  was  to  ring  up  Des  Moines  by  phone 
and  called  the  largest  dealer  there  and  asked  if  he  could  spare  me 
a  car  load  but  he  answered  no.  Well,  I  said,  couldn't  you  spare 
me  two  hundred  sacks.  No,  we  are  sorry  but  we  could  not  spare 
you  a  single  sack ;  we  are  away  behind  with  our  local  orders,  and 
our  stock  is  almost  exhausted. 

I  next  went  up  to  the  long  distance  telephone  and  called 
up  the  Marble  Head  Lime  Company  in  Chicago.  Mr.  Bishop. 
Secretary  of  that  company,  answered  the  phone.  I  j^aid,  **Mr. 
Bishop,  I'm  in  trouble."  "What's  the'  matter  with  you,  what 
can  I  do  for  vou?"  "Fm  out  of  cement."  "Oh  that's  it." 
""Have  you  anything  en  route?"  "Nothing  en  route."  "Have 
you  anything  on  track?"  "Nothing  on  track."  "Mill  is  four 
weeks  behind  with  its  orders  and  thev  refuse  to  book  anv  more 
at  present."  "Well,"  I  said,  "Have  you  anything  in  stock?" 
""Nothing  in  stock.  Cleaned  out."  "Then  you  are  ab(^ut  as  bad 
off  as  I  am."  As  I  stood  in  that  booth  holding  that  telephone  at 
a  rental  of  fifty  cents  a  minute  trying  to  think  what  I  should  do 
next.  Mr.  Bishop  said,  "W'here  are  you?"  I  said,  "I'm  in  (irin- 
nell."  "Oh,"  he  said,  "I  thought  the  way  your  voice  sounded 
you  were  in  the  city.  1*11  tell  you  what  I  can  do.  If  you  are  not 
too  particular  about  the  price  I  think  I  can  go  t)Ut  and  buy  you  a 
car  at  some  of  the  dock  warehouses,  and  if  I  can't  I  will  wire  you 
in  the  morning."  I  said,  "I  have  some  regard  for  price  but  the 
important  thing  now  is  to  get  the  cement."  Instead  tu"  a  wire 
message  in  the  morning  I  received  this  letter : 

Chicago.  III..  Octoiier  12.  n/)?. 
R,  G.  Cqutts,  GrinncU,  Iowa. 

Dear  Sir — As  per  telephone  conversation  of  this  I*.  M.  we 
"have  bought  a  car  of  X'ulcanite  cement  f(^r  you  at  $\.()0  i.  o.  b. 
Cars  Chicago,  and  ordered  them  to  ship  it  to  you  at  (ninncll. 
Iowa.  The  cement  is  in  the  Lehiij^h  X'alley  Transportation  Co's 
dock  here  in  Chicago,  and  they  have  ordered  in  a  ear.  If  this 
price  is  more  than  you  can  stan<l,  you  may  wire  us  on  receipt  i)i 
this  letter  and  we  will  cancel  the  order. 

This  will  make  the  cement  come  pretty  lii^^li  delivered  at 
Grinnell,  but  it  is  the  only  car  we  couhl  find  liere.  We  assure 
you  we  are  not  making  one  penny  on  the  deal:  we  are  jKiyini: 
$1.60  for  the  cement,  same  as  we  have  (jiioted  >r»u. 

We  called  up  all  the  cement  men  here  who  liandle  cement  in 
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car  lots,  and  mij^t  of  ther-.  lA::^:;eri  a.:  l-j  f-.r  even  -japCHjsinjs:  ^^y 
had  any  cement.  The  ikcx\  are.  the  ■ieT.an-:  f:r  cemenr  since  ihe 
1st  oi  (Jctohjer  ha.s  heen  a!rr.i.r"i*  a.-;  zreat:  a.^  ir.  t'>j-2.  At  that  time 
it  went  to  S^/Xj  and  52.ro  pf:r  rjarrel  a:  tiie  \[:«r:i;^arL  and  Indiana 
ijiills  and  the  eastern  rr.iWA  in  :he  same  or-jCi'.rtijn. 

Hoping  our  a«:tion  ;n  this  rr.arter  -a:!!  be  sat t.-* factory*  to  you.. 
we  are,  Vo'jri  tml}. 

MA»2L£f££.o  Lime  Co.. 

Per  Bishop. 

Xow  all  of  thi^i  r  ort>r  in  prx.-r  or  the  statement  I  have  al- 
ready made  that  *h^r  r/-mf-nt  man  has  used  us  ri^ht.  because  he 
could  have  madf:  tn  r>av  52,^0  to  S^oo  for  this  cement  if  he  had 
been  so  disposf.-d.  f  am  revealin;:,'  no  trade  secret  when  I  say  that 
we  as  contracfors  arf:  not  in  the  habit  of  buying  cement  during  the 
winter  month-,  at  a  \'t:7y  high  premium.  If  a  cement  dealer  gets 
your  r^rrler  or  min#-  *\\ir\r\^  what  we  are  pleased  to  call  the  period 
of  inactivity  he  ^ells  it  at  ab^^ut  what  it  is  worth.  But  if  during 
the  busy  part  of  the  sea^ion  he  finds  us  with  "our  clothes  off"  he 
can  just  name  his  prire  and  we  can  simply  let  it  alone,  sit  down 
anrl  let  the  work  go  undone,  or  walk  up  to  the  Captain's  office  and 
put  down  the  rash.  But  as  before  .stated  the  cement  manufac- 
turer has  showed  no  disposition  to  take  advantage  of  our  necessity 
in  this  direction.  In  my  estimation  therefore  too  much  credit 
can  not  br  given  him  for  his  co-operation  in  this  particular. 

AnriiluT  feature  of  the  case  I  want  to  call  attention  to  is, 
tint  in  order  to  propagate  the  cement  business  we  don't  have  to 
jinnp  on  to  some  other  industry  and  try  to  tear  that  down  in  order 
to  advance*  nur  r»wn.  .\t  a  meeting  I  attended  in  January  I  was 
consirk-rably  amused  as  well  as  a  little  disgustctl  by  a  paper  read 
by  a  (h'Voic<-  «»f  anotlier  branch  <>t  the  manufacturing  business., 
and  one  not  in  accord  with  the  <>ne  we  here  represent.  The 
yonng  man  had  taken  a  great  deal  of  ])ains  in  writing  his  paper  to 
sh(»vv  that  **\Vc  an-  the  ])eo])k-;"  that  the  cement  men  were  not 
only  iisinping  the  rights  of  tlie  brick  manufacturer  but  he  was 
aNn  lli)M(linj4  tiie  market  with  a  s])urious  article  of  building  ma- 
tfii.il.  \m\\  I  helievc'  there  is  demand  enough  in  this  great  state 
of  iA\\<  UA-  all  ihi'  brick  tliat  our  brick  men  can  burn,  and  all  the 
('(•nuiii  st«u]c  the  rtMiuMii  man  can  make,  and  I  believe  that  the 
bt  si  niiricsts  ut'  botli  will  be  subserved  by  our  "dwelling  together 
in  iniilv 

li  is  ;i  fact  \\orlh\  of  notice  that  S(~)mc  of  our  sister  states 
li.iM-  \\^A  \\w  st.-iri  .if  Us  in  the  manufacture  of  cement,  but  al- 
Ili'Mii'h  ii  is  .in  old  saying  it  is  nevertheless  true  that  "They  are 
tat  lulnnd  that  dare  not  follow. *'  and  recent  discoveries  have 
tir\rl.ipeil  ".lie  fact  thai  Iowa  has  large  deposits  of  material  out  of 
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which  a  superior  quality  of  Portland  cement  can  be  manufac- 
tured. Her  sons  have  the  brains,  her  capitalists  have  the  cash 
and  it  is  my  prediction  that  before  two  years  from  now  we  will 
have  at  least  two  factories  running  in  Iowa  turning  out  as  fine 
an  article  of  Portland  cement  as  can  be  found  in  the  world.  Our 
glorious  Iowa  takes  no  back  seat.  She  has  got  the  material,  the 
money  and  the  brains  to  take  care  of  most  any  proposition  that 
comes  up.  She  can  produce  the  largest  corn,  147  bushels  to  the 
acre,  and  the  finest  hogs  that  the  world  has  ever  seen,  but  her  skill 
does  not  stop  there. 

In  the  course  of  an  address  delivered  by  Gov.  Cummins  the 
other  day  the  Governor  stated  that  Iowa's  superiority  to  all  other 
states  as  an  agricultural  state  was  recognized,  but  in  manufactur- 
ing we  are  far  behind  our  possibilities.  It  is  a  fact  worthy  of 
note  that  while  the  Iowa  farmer  stands  at  the  top  he  is  not  con- 
tented to  sit  down  there.  Never  before  in  the  history  of  the  state 
has  there  been  such  rivalry  among  the  farmers.  The  poor  farm- 
er wants  to  become  a  good  farmer,  the  good  farmer  wants  to 
become  a  better  farmer.  This  is  a  fact  beyond  question  to  every 
intelligent  lowan  who  pretends  to  read  the  current  news  of  the 
day.  We  learn  from  our  daily  paper  that  the  short  courses  in 
com  and  stock  judging  given  at  this  institution  in  January  were 
by  far  the  most  successful  ever  held.  That  which  was  considered 
successful  farming  even  as  late  as  ten  years  ago  would  be  con- 
sidered very  ordinary  today.  1  heard  Joe  Trigg  in  his  inimitable 
way  at  a  farmers'  meeting  held  in  (irinnell  a  few  weeks  ago  say 
that  the  Iowa  farmer  who  was  satisfied  with  less  than  fifty 
bushels  of  corn  to  the  acre  '*st(^od  sorely  in  need  of  the  prayers 
of  the  church." 

If  then  the  farmer  is  puzzling  his  brain,  spending  his  time, 
his  money,  and  his  energy  to  develop  the  agricultural  interests  of 
the  state  we  ought  to  use  the  same  diligence  and  zeal  in  looking 
after  her  manufacturing  interests,  and  thus  secure  lier  symmetri- 
cal development.  For  (juoting  Gov.  Cummins  again  "It  is  not 
enough  that  all  our  power  and  developmeiU  sliall  be  along  (»ne  line 
if  we  are  to  measure  up  to  our  possibilities." 

To  fall  in  line  with  tlie  general  tlionght  here  expressed  re- 
quires no  great  original  idea  from  this  generation.  We  have  only 
to  build  on  the  foundation  alreatly  laid  for  us.  Take  for  exa]n]>le 
this  g^cat  institution  which  has  so  generously  opened  its  doors 
to  us  on  this  occasion  (in  fact,  it  is  to  a  number  (»f  the  nienil)ers 
of  its  faculty  and  to  their  interest  and  untiring  ett< »rts  on  onr 
behalf  a  year  ago  that  this  organizati*  )n  <  )wes  its  existence ) .  \o\v 
while  this  college  stands  for  the  very  best  there  i^  in  the  field,  tlic 
forces  it  has  set  in  motion  for  the  develnj)nunt  «)f  tlie  sli«»p  and 
of  the  mine  have  made  their  intluence  felt  and  it<  name  a  hunse- 
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each  other  and  more  determined  than  ever  to  enter  upon  the  work 
of  the  coming  year,  not  with  the  j^roveHing  desire  to  simply  add 
another  dollar  to  his  bank  account,  but  to  build  up  this  great 
industry  in  this  great  state  by  bending  all  his  energies  to  do  the 
very  highest  class  of  work  of  which  lie  is  capable.  Iowa  is  de- 
serving of  our  very  Ik*sI  efforts.  So  then,  gentlemen,  let  me  in 
conclusion  exhort  you  to  go  forward,  don't  be  "Standpatters"  on 
this  question  but  get  imbued  with  the  loz\,'a  Idea  which  stands 
for  progress,  stands  for  advancement,  the  l(nva  Idea  stands  for 
Victory  all  along  the  line. 


The  chairman  introduced  Professor  S.  \V.  I>eyor  who  pre 
sented  the  following  paper  on 

DKVKI.OrMKNT  OF  TIIK  CKMKNT  INnrSTKV  IN*   IOWA. 


The  manufacture  of  Portland  cement  in  the  I'niled  States 
shows  a  remarkable  growth  during  the  last  ten  years.  According 
to  the  V.  S.  Geological  Survey  the  production  for  1894  was  798.- 
757  barrels  while  the  output  for  UJ04  reaches  a  total  of  26,505,881 
barrels.  Figure  i  (referring  to  chart)  shows  graphically  the 
growth  of  the  industry  and  also  the  j)ro<lucti(Mi  of  natural  cement, 
slag  cement  or  Puzzuolana,  and  J*ortland  cement  imported  during 
the  period.  It  will  be  noted  that  the  production  of  natural  cement 
shows  but  slight  variation  save  those  Ihictuations  which  can  be 
explair^d  by  the  industrial  tUictuations  of  the  time.  The  same  is 
true  when  imported  cement  is  considered.  The  prcnluction  of 
domestic  Portland  cement  apj)cars  to  be  as  yet  almost  independent 
of  trade  conditions,  which  may  be  inter])reted  to  mean  that  the 
supply  does  not  yet  more  than  keep  j)ace  with  the  rapidly  increas- 
ing demand.  While  the  ])roduction  shows  a  continuous  increase 
the  price  was  more  responsive  to  industrial  Ci)nditii)ns  in  general 
and  has  changed  from  year  to  year.  The  average  net  factory 
prices  for  Portland  cement  during  the  last  five  years  were  as 
follows : 

1899  average  price  per  barrel Si  .43 

1900  average  price  per  barrel 1  .  00 

1901  average  price  per  barrel ()n 

1902  average  price  per  barrel i .  -m 

1903  average  price  per  barrel i  .  24 

1904  average  price  per  barrel 88 

Reliable  data  are  not  at  hand  for  the  vear  hk>^,  l)ut  entniirli  is 
known  to  assert  with  some  degree  ni  positivenes^  that  ilie  donio- 
tic  production  is  still  on  the  increase,  hut  the  averaj^e  ])vwc  lia< 
been  materially  reduced  owing  to  the  opening  «.)f  large  plants  in 
the  gas  belt  of  Kan.sas.     The  cheap  natural  fuel  '»f  Kansas  lias 
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the  increasingfly  hi^h  price  of  lumber,  and  other  structural  ma- 
terials and  the  new  and  varied  uses  to  which  cement  is  being  put 
will  increase  her  consumption  many  fold ;  and  her  |X)sition  geo- 
graphically (Minnesota  has  little  in  the  way  of  suitable  materials 
or  cheap  fuel  to  commend  her  for  consideration  in  this  connec- 
tion) gives  her  a  commanding  position  strategetically.  A  cement 
plant  in  Iowa  ought  to  command  the  markets  of  the  "Twin  Cities 
of  the  North"  in  addition  to  her  own  domestic  trade.  Her  nearest 
competitors  are  located  in  Illinois,  Hannibal.  Missouri :  lola.  In- 
dependence, and  Xeodosha,  Kansas :  and  Yankton.  South  Dakota. 
A  factory  located  in  north  central  Iowa  would  be  protected  fr(^m 
the  incursions  of  her  competitors  by  a  freight  rate  of  from  u  to 
14  cents  per  hundred  pounds :  a  sum  sufficient  to  cover  a  con- 
siderable portion  of  the  cost  of  production  in  the  modern  cement 
mills  of  todav.  and  a  sufficient  reason  whv  the  state  is  the  center 
of  attraction,  the  "Promised  Land"  of  the  cement  manufacturer. 

About  two  years  ago  the  director  of  the  Iowa  Geological 
Survey  assigned  the  writer  Iowa  quarry  products  for  investiga- 
tion and  report.  The  work  has  been  carried  on  jointly  by  the 
Survey  and  the  Iowa  State  College  and  on  account  of  the  in- 
creasing importance  of  cement,  and  in  order  that  the  public  may 
have  results  without  undue  delay  a  preliminary  report  is  being 
prepared  on  this  special  phase  of  the  subject.  The  work  has  been 
carried  far  enough  to  demonstrate  beyond  a  reasonable  doubt  that 
the  state  can  meet  the  conditions  outlined  in  an  earlier  portion  of 
the  paper.  The  raw  materials  in  commercial  quantities  are  easily 
available  at  several  points.  Cheap  fuel  suitable  for  use  in  devel- 
oping the  necessary  pi^wer  and  burning  the  product  is  available 
over  a  considerable  portion  of  the  state:  and  last  but  not  least, 
several  points  possess  almost  unrivaled  transportation  facilities. 

It  is  generally  known  that  most  of  the  so-called  limestones  in 
Iowa  are  dolomitic  or  at  least  contain  a  percentage  of  magnesia 
prohibitory  in  the  manufacture  of  Portland  cement.  While  this 
is  true,  there  is  sufficient  limestone  low  in  magnesia  to  supply  all 
the  cement  plants  of  the  country.  The  range  in  age  from  the 
Ordovician  exposed  at  Specht's  Ferry,  W'aukon.  Decoraii  and 
numerous  points  in  Northeastern  Iowa,  to  the  Xiobrara  dialks 
and  limestones  exposed  in  Plymouth  and  W'jn^dbury  counties. 
Of  the  limestones  commercially  available,  the  (lalena  expensed  at 
Decorah  and  Waukon.  and  doubtless  at  other  points:  ilie  Cedar 
Valley  stage  of  the  Devonian  ex])osed  at  Masi>n  City.  Charles 
City  and  vicinity:  the  Kinderhook  stage  of  the  Lnwer  Carboni- 
ferous which  appears  at  lUirlington.  Quarry  and  lAgraiul.  Iowa 
Falls  and  Humboldt:  the  Up]>er  Carboniferous  of  Karliiam  and 
Peru  are  the  most  promising.  Suitable  shales  and  clays  may  W 
found  in  the  Cialena-Trent«.)n  at   Specht's   Ferry,  Waukon  and 


AXXCAL  COXl'/iW/OX  O/-'  CKMEXT  L'SKRS  S? 


Des  Moines  also  is  being  considered  seriously  at  this  time  as 
a  possible  location  for  a  Portland  cement  plant.  Its  splendid 
transportation  facilities,  excellent  cheap  fuel,  wealth  of  raw  ma- 
terials within  easy  reach  and  extensive  local  markets  ought  to 
command  the  attention  of  prospective  investors  in  the  cement 
industry.  Of  the  other  two  cities  mentioned  Burlington  is  well 
within  the  field  controlled  by  the  Illinois  and  Missouri  plants  and 
perhaps  on  this  account  does  not  possess  the  attraction  for  would- 
be  investors  in  the  cement  industries  that  might  otherwise  belong 
to  it.  Fort  Dodge  is  still  a  possibility  but  not  enough  is  definitely 
known  to  warrant  a  specific  statement. 


At  the  close  of  the  session,  the  members  were  invited  U^  take 
part  in  an  informal  recepti(^n  in  Engineering  Hall  where  a  pleasant 
social  hour  was  spent  in  renewing  old  and  making  fresh  acquain- 
tances. Refreshments  were  provided  by  the  Ames  Conuucrcial 
Club  and  served  by  several  of  the  lady  students  of  the  College. 


MORNING  SKSSION*.  FRmAV.   Kl-RRrARV  Q.  AT  <)  O  CLOCK. 

President  Coutts  appointed  the  following  ci'unmittees : 

Resolutions — L.  L.  Hingham,  D.  R.  Warlmrtim.  Geo.  II. 
Carlon. 

Xominatious — D.  V.  Kaus,  II.  F.  Carlon.  S.  W.  I'eyor. 

Specifications  for  Holloii'  Blocks — ( ).  V.  Miracle.  C^ie(\  Ciah- 
ler,  Wm.  King. 

Legislation — A.  E.  Metzgar,  T.  H.  MacD«)nal(l.  IT.  F.  Carlon. 

First  paper  on  Development  of  Cement  P>lock  Industry.  (">. 
U.  ^liracle.  Minneapolis. 

It  is  with  great  pleasure,  and  not  without  a  sense  (»f  high 
honor,  that  I  accepted  your  kind  invitation  to  address  ibis,  your 
second  annual  meeting  of  the  Iowa  Cement  I'.^icrs  Assnciation. 

During  the  year  past  we  have  all  had  many  new  experionccs. 
and  have  learned  much  in  this  new  field,  and  will  certainly  ])n>fit 
largely  by  a  free  exchange  of  ideas  and  expt-ritnccs  at  iht'^c  nuct- 
ings.  '     ' 

The  marvelous  growth  of  the  industry  during  the  last  twrlvo 
months  has  exceeded  the  ft^ndi-st  hopes  of  its  m*»st  ardent  a(lv«»- 
cates.  A  year  ago  our  discussions  were  c«»nrine<l  mostly  to  con- 
crete blocks  and  sidewalks,  outside  of  the  rei^iilar  line  <»f  reint'ore- 
ed  work  as  applied  to  all  sorts  of  structures  from  culverts  np  to 
and  including  large  bridges,  atul  even  otViee  l)nildin,L^>.  Man\  \w\\ 
applications  for  cement  materials  have  (leveloi)e(l.  soinv  liavini; 
reached  a  practical  stage,  while  others  are  si  ill  yA\  an  e\i>erinunt:i^ 
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basis.     Concrete  brick,  tile,  sewer  pipe  and  fence  posts  have  been 
successfully  used  during  this  term. 

The  concrete  brick  is  destined  to  play  a  very  important  part 
in  the  introduction  of  concrete,  as  many  people  will  accept  con- 
crete in  this  form  on  account  of  its  familiar  shape  and  size,  when 
they  w^ould  be  skeptical  concerning  the  use  of  hollow  blocks,  or 
concrete  in  any  other  form.  So  this  is  a  legitimate  place  for 
cement  brick. 

There  are  manv  machines  on  the  market  for  the  manufacture 
of  concrete  brick,  which  have  met  with  various  degrees  of  success. 
Where  the  factor  of  cheapness  is  the  main  consideration,  cement 
brick  often  fall  short :  but  in  localities  where  a  common  clay  brick 
sells  from  $12.00  per  thousand  up,  cement  brick  can  be  made  and 
sold  at  a  very  satisfactory  profit. 

Much  misleading  literature  will  be  found  in  circulation  cover- 
ing the  subject  of  cement  brick.  Some  of  the  figures  as  to  cost  of 
manufacture  given  in  this  literature  are  less  than  the  actual  cost 
of  the  cement  required  to  make  a  fairly  good  product.  In  the 
manufacture  of  cement  brick,  where  appearance  is  taken  into  con- 
sideration, it  is  necessary  to  either  face  the  brick  with  a  finer  or 
richer  material,  which  will  require  additional  labor,  or  to  eliminate 
entirely  the  use  of  any  coarse  aggregates.  Under  these  condi- 
tions as  rich  a  mixture  as  one  part  of  cement  to  four  parts  of  sand 
is  indispensable.  A  thousand  cement  brick  of  standard  size  will 
weigh  5500  pounds.  A  mixture  of  one  to  four  means  five  parts. 
Dividing  the  weight,  5500  pounds,  into  five  parts  we  have  iioo 
pounds  for  the  w^eight  of  the  cement,  which  is  pra:ctically  three 
barrels  of  cement  required  to  make  one  thousand  first  class  brick. 
As  I  have  stated  above  you  will  find  many  sets  of  figures,  which 
have  been  placed  in  circulation  by  brick  machinery  mai.^ufactur- 
ers,  showing  the  cost  of  1000  cement  brick  as  much  less  t^.han  the 
value  of  three  barrels  of  cement.  A  high  class  brick  can  bt\niade 
however,  with  the  average  of  machines  that  are  on  the  mark'^t,  at 
a  cost  of  $7.00  to  $8.00  per  thousand  including  sand,  cement*  ^^^ 
labor. 

Concrete  tile  for  drainage  purposes  has  taken  a  very  import- 
ant position  in  the  Iowa  market  during  the  past  year,  and  man'v 
thousands  of  feet  have  been  laid  in  diflferent  parts  of  the  state.  \ 
It  is  a  foregone  conclusion  that,  if  properly  made,  concrete  in  \ 
this  or  any  other  form  will  outlast  any  kind  of  clay  tile  when  sub- 
jected to  continuous  moisture.  By  using  the  medium  dry  process 
and  a  reasonable  amount  of  coarse  aggregates  it  can  be  made  as 
strong  and  at  the  same  time  as  porous  as  may  be  desired. 

I  would  not  at  this  time  recommend  undertaking  the  manu- 
facture of  cement  tile  for  drainage  in  sizes  smaller  than  10  inches 
in  diameter  because  the  cost  of  handling  and  burning  clay  tile 
decreases  very  rapidly  with  the  decrease  in  size ;  but  on  the  other 
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hand  the  cost  of  making  clay  tile  increases  witb  corresponding 
rapidity  as  the  size  increases  above  lo  inches  in  diameter.  And 
the  opposite  is  true  proportionately  of  cement  plant. 

Cement  pipe  when  first  molded,  unless  allowed  to  remain  in 
the  mold,  are  very  delicate,  and  must  be  made  on  a  solid  floor, 
preferably  the  ground  or  a  concrete  floor,  so  the  tamping  of  the 
joining  tile  will  not  injure  the  freshly  made  product. 

I  find  the  most  popular  of  the  large  sizes  of  drain  tile  used 
in  Iowa  are  15,  18  and  20  inches  in  diameter.  Take  for  illustra- 
tion 2'x2o"  tile;  These  should  be  made  i^  inches  in  thickness. 
Figuring  on  a  basis  of  a  mixture  of  three  parts  of  sand  to  one  part 
of  cement,  with  sand  at  75c  per  yard,  labor  at  $2.00  i)cr  day. 
cement  at  $2.00  per  barrel,  and  estimating  that  a  team  of  three 
men  will  mix  their  own  material,  and  make  70  pieces  of  2'x2o" 
tile  per  day  of  10  hours,  we  may  make  the  following:  deduction : 
Each  tile  will  contain  i  67-100  cubic  feet  of  sand  at  a  cost  of  ^Vjc  : 
56  pounds  of  cement  at  a  cost  of  26  6-ioc  ;  lal)or  cost  will  be  9c  per 
tile,  making  a  total  cost  of  40c  for  a  2^x20"  tile,  or  a  cost  of  20c 
per  foot.  These  figures  are  very  conservative,  and  I  am  told  b>' 
one  of  the  members  of  your  association  that  the  labor  cost  has  been 
reduced  in  his  yard  from  25  to  35  percent,  bcluw  tlic  estimate 

?fiven.     So  it  seems  safe  to  figure  on  a  cost  basis  of  20c  per  foot 
or  the  manufactured  product. 

The  addition  of  a  bell  end  to  make  a  sower  pipe  out  of  this 
same  tile  increases  the  cost  very  slightly,  and  figuring  on  the 
same  basis  20"  bell  end  2'  pipe  can,  be  made  for  51c  or  a  trifle 
over  2$yic  per  lineal  foot. 

I  have  been  endeavoring  during  the  past  few  months  to 
collect  some  data  on  the  subject  of  cement  sewer  pipe,  and  have  a 
large  number  of  inquiries  out  at  this  time,  from  which  T  hope  to 
gather  some  interesting  infomation  in  the  near  future,  which  will 
be  tabulated  and  published  in  the  trade  papers. 

I  find  in  a  report  by  the  City  Engineer  of  Richmond,  X'irginia. 
that  five  blocks  of  20"  cement  sewer  pipe  were  laid  in  that  city  in 
1874.  The  reports  of  the  Sewerage  Department  show  an  ex- 
penditure of  less  than  $200.00  for  repairs  during  this  period  and 
the  same  are  in  first  class  condition  today. 

I  find  also  that  the  city  of  Milwaukee,  Wis.,  one  of  the  very 
best  sewered  cities  of  the  United  States,  contains  fullv  ^o  percent. 
cement  sewer  pipe,  some  of  which  have  been  in  use  twenty  years. 
and  have  given  very  good  general  satisfaction. 

On  the  other  hand.  I  find  that  attempts  were  made  in  the 
early  history  of  the  use  of  cement  to  make  sewer  ])ipe  from  natural 
or  hydraulic  cement,  and  the  results  in  these  cases  were  very 
unsatisfactory  except  where  the  piy>e  were  sul)iected  t.»  what  is 
known  as  a  carbonizing  process.     This  carbonizing  was  acconi- 
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plished  by  placing  the  pipe  in  kilns  and  curing  them  by  steam  and 
gas. 

With  Portland  cement  at  the  present  prices  however  and  the 
added  expense  of  carbonizing,  pipe  made  of  natural  cement  would 
practically  give  the  field  to  Portland  cement  pipe. 

I  believe  that  with  proper  care  this  may  be  developed  as  one 
of  the  very  best  and  most  profitable  lines  of  the  industry,  and 
I  trust  that  those  of  you  who  undertake  to  manufacture  cement 
tile  sewer  pipe  will  give  it  the  greatest  care  and  attention. 

When  you  stop  to  consider  that  you  can  make  a  2^x24"  pipe 
of  a  one  to  three  mixture  of  Portland  cement  and  sand  at  a  cost 
of  practically  68c  or  34c  per  foot,  and  that  the  same  size  in  the 
vitrified  clay  sells  at  $1.00  to  $1.25  per  foot  you  will  realize  that 
the  opportunity  for  profit  in  this  branch  of  the  industry  is  cer- 
tainly great. 

Another  point  of  advantage  in  making  your  own  sewer  pipe 
is  the  fact  that  when  your  stock  gets  low  or  is  exhausted  of  certain 
sizes,  you  liave  only  to  make  up  for  stock  those  sizes  that  you  are 
short  on,  while  if  you  arc  handling  the  clay  pipe  and  run  out  of 
one  size  you  find  it  necessary  to  order  a  whole  car  load,  and  many 
times  you  will  have  on  hand  a  much  larger  stock  of  some  sizes 
than  you  wish  to  carry. 

So  much  for  the  subject  of  cemcnf  tile  and  sewer  pipe.  1 
believe  you  will  find  it  worth  your  careful  investigation. 

There  have  also  been  many  interesting  developments  in  the 
use  of  cement  on  the  farm.  It  has  been  applied  in  making  fence 
posts,  water-troughs,  stable  floors  and  many  other  improvements 
which  I  will  not  enumerate.  All  in  all  we  have  witnessed  a  very 
highly  satisfactory  growth  as  well  as  a  very  interesting  develop- 
ment. 

The  increase  in  the  production  of  cement  during  the  past 
year  is  certainly  enormous.  The  total  production  of  the  mills  of 
this  country  amounted  to  27,o(K),ooo  barrels  as  compared  to  23,- 
ooo,cxK)  tlie  year  before,  which  is  an  increase  of  17.4  percent. 
Last  year  1  made  a  statement  to  you  that  the  23,000,000  barrels 
of  cement  produced  in  1904  would  be  sufficient  to  make  530,400.- 
ocx)  cubic  feet  of  solid  concrete,  mixed  in  the  proportion  of  one  to 
four,  or  736,0(X).ooc3  cubic  feet  of  the  average  hollow  block  wall 
mixed  in  the  same  proj)ortion. 

I  also  stated  that  this  would  lay  uj)  a  12"  wall  25'  high  around 
the  state  of  Iowa  and  on  every  county  line.  The  increase  in  the 
production  (A  Portland  cement  the  past  year  applied  in  the  same 
manner  would  add  4'  4''  to  the  height  of  this  wall  around  the  state 
of  Iowa  and  on  every  C'.)unty  line. 

In  the  face  (jf  this  en(»rmous  increase  in  ])roduction  the  stor- 
age l)ins  of  the  F^ortland  cemiMit  manufacturers  are  comparatively 
eniptv  for  this  season  of  tlie  ycLr  as  it  is  customary  for  them  to 
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have  their  bins  filled  to  overflowing^  at  this  time  on  account  of  the 
lack  of  shipments  during  the  winter  months.  There  has  been 
an  unusual  demand  for  shipments  during  the  entire  winter  sea- 
son, which  has  resulted  in  greatly  increased  prices  over  one  year 
ago.  So  far  as  I  can  see  this  is  a  result  of  legitimate  demand  and 
supply  notwithstanding  the  fact  that  we  hear  many  protests  about 
trust  prices  in  cement.  The  use  of  cement  during  the  winter 
months  has  greatly  increased  in  the  past  year. 

A  year  ago  it  was  estimated  that  there  was  something  like 
2O0O  plants  in  operation  in  the  United  States  manufacturing  con- 
crete blocks.  I  will  not  attempt  to  tell  you  how  many  ])lants  there 
arc  in  operation  today,  but  there  is  hardly  a  town  in  the  country 
but  has  some  kind  of  a  cement  block  outfit.  I  have  on  file  in  my 
offices  names  of  7500  people  who  are  financially  interested  in  this 
industry.  Some  plants  are  very  poor  excuses,  and  on  the  either 
hand  .some  are  very  pretentious  and  successful  j)lants.  Many  of 
these  plants  have  increased  their  usefulness  as  well  as  profits  by 
adding  the  manufacture  of  new  products  already  mentioned  such 
as  brick,  tile,  sewer  pipe  and  the  like. 

The  conditions  prevailing  today  are  on  an  average  much 
superior  to  those  of  a  year  ago,  but  at  the  satne  time  this  rapid 
growth  sounds  a  note  of  warning,  and  we  nnist  use  greater  care 
and  caution  at  every  step.  It  is  very  essential  that  the  public 
should  understand  this  subject  as  thoroughly  as  possible  in  order 
to  put  a  check  on  unscrupulous  manufacturers.  The  public  should 
know  what  con.stitutes  the  material  for  making  a  first  class  j)ro- 
duct,  and  .should  know  when  they  are  getting  it. 

It  occurs  to  me  that  the  man  who  (loes  not  attain  the  highest 
degree  of  success  warranted  by  the  conditions  under  which  he  is 
laboring  is  as  much  to  be  criticized  as  the  man  who  makes  a  total 
failure  under  favorable  conditions. 

It  is  certainly  gratifying  to  know  that  the  I  'nited  States  gov- 
ernment has  considered  the  development  of  this  industry  of  suf- 
ficient im|X)rtance  to  make  very  liberal  appropriations  for  the 
maintenance  of  an  experimental  station  under  the  dirc-rtinn  of 
the  United  States  Geological  Survey  at  St.  T^ouis.  .Mr.  Richard 
L.  Humphrey,  the  honored  president  of  the  Xatinnal  as'^ociation. 
has  charge  of  the  work  at  St.  Louis,  and  the  work  ho  is  carryincr 
on  will  result  in  much  good  to  all  of  us  who  arc  ini(Te*»tefl  in  this 
business.  Sample  structures  of  various  forms  n\  cincrrtc  c«»ti- 
struction.  including  the  use  of  hollow  blocks,  brick.  rfinf<»rr(d 
work  and  the  like  will  be  erecterl,  and  tested  f«'r  load  <arr\iTiL: 
capacities,  fire  resistance,  etc.  Thesi*  (;xperinunt>  will  rv>\\\\  in 
the  development  of  what  will  be  recognized  as  sianrlard  -^pccitiiM- 
tions  for  the  manufacture  of  this  material.  'i'hi«^  work  \\\\\\r  f  >- 
tered  bv  the  government  is  being  carried  on  in  cninncti'-n  wi'.ii 
and  under  the  direction  and  NUggcstioiiN  of  many  other  iniiTr-iiil 
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societies  and  associations,  among  them  being  the  American  So- 
ciety for  Testing  Material,  the  National  Association  of  Portland 
Cement  Manufacturers,  American  Society  of  Engineers,  the 
National  Association  of  Fire  Underwriters.  And  I  predict  that 
when  this  work  has  been  completed  we  will  secure  much  more 
favorable  insurance  rates,  more  reasonable  legislation  in  respect 
to  building  ordinances  in  our  cities,  and  in  general  the  recom- 
mendation of  this  material  which  is  its  due. 

I  believe  this  association  should  adopt  a  resolution  endorsing 
this  work,  and  requesting  an  increased  appropriation  for  its  con- 
tinuance, and  that  every  member  should  make  it  his  business  to 
address  his  congressman  and  state  senator  on  the  subject,  asking 
their  co-operation  in  securing  this  appropriation. 

Many  of  vou  have  doubtless  received  adverse  criticisms  on 
vour  work  from  architects  and  builders,  and  I  believe  that  manv 
of  them  have  been  just  criticisms.  Many  of  us  have  found  fault 
with  our  architect  because  he  would  not  take  readilv  to  this  ma- 
terial,  but  we  must  remember  that  the  architect  is  naturally  slow 
to  leave  the  well  trodden  paths  in  order  to  explore  what  to  him  is 
a  comparatively  unknown  field.  I  say  we  have  been  to  blame  for 
many  of  these  criticisms,  and  that  they  are  just,  and  I  only  ask  any 
of  you  to  recall  to  mind  the  first  concrete  block  building  that  was 
put  up  in  your  town.  If  I  mistake  not  the  picture  that  comes  to 
your  mind's  eye  is  that  of  a  building  that  shows  no  attempt  at 
ornamentation.  Every  stone  of  which  is  exactly  the  same  size 
and  design  of  rock  face.  Is  it  any  wonder  your  architect  criti- 
cizes the  appearance  of  this  building  when  he  can  produce  almost 
the  same  eflfect  with  a  few  rough  boards  and  a  little  stamped  sheet 
iron.  I  think  the  time  has  now  come  when  you  will  get  away  from 
this  idea  of  a  rock  face  stone,  which  at  its  best  is  but  a  cheap 
imitation. 

I  have  stated  before  and  I  wish  to  repeat  that  a  concrete 
building  should  be  recognized  as  such,  and  that  this  ma- 
terial is  good  enough,  beautiful  enough  and  strong  enough  to  take 
a  classification  by  itself,  and  that  it  should  be  recognized  in  every 
case  as  concrete.  How  many  of  you  are  making  all  the  designs 
of  stone  that  your  machine  or  outfit  is  capable?  I  dare  say  not 
one  in  ten.  Your  men  will  get  started  on  a  certain  style  of  stone 
and  then  continue  it  indefinitely.  It  is  certainly  a  lamentable  fact 
that  a  material  wliicli  is  so  susceptible  to  the  artistic  touch  and  so 
easily  given  an  ornamental  appearance  has  been  so  shamefully 
treated.  If  you  vyill  but  combine  the  wisdom  you  have  already 
acquired  as  U)  manufacture  with  a  little  artistic  taste  you  will 
place  this  business  on  a  much  higher  plane. 

I  wish  to  touch  on  this  subject  of  general  or  standard  speci- 
fications as  I  belieye  there  are  certain  general  rules  that  can  be 
laid  rlown  and  strictly  adhered  to  which  are  not  vet  as  well  under- 
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Stood  as  they  might  be.  One  of  our  prominent  Portland  cement 
manufacturers  has  circulated  some  advertising  matter  in  which 
he  says  that  "a  block  well  made  and  poorly  cured  will  be  a  fail- 
ure," and  that  "a  block  well  cured  and  poorly  made  will  be  the 
same,"  which  is  certainly  good  logic. 

At  a  meeting  of  the  manufacturers  of  cement  block  machinery 
held  in  Chicago  last  summer  I  introduced  a  resolution  looking  to 
the  appointment  of  a  committee  to  draw  up  standard  specifica- 
tions for  the  manufacture  of  concrete  blocks.  I  have  been  some- 
what severely  criticised  from  some  (juarters  for  taking  this  posi- 
tion. I  wish  to  state  first  that  I  have  no  apologies  to  offer  and 
that  m\  object  in  so  doing  was  to  get  the  manufacturers  of  con- 
C'^te  block  machinerv  on  to  a  uniform  basis  so  that  their  estimates 
wou'd  not  be  so  greatly  at  variance.  For  I  believe  this  to  be  a 
good  straight,  legitimate  business  pro|>osition,  not  a  "get  rich 
quick"  scheme  as  one  would  be  led  to  believe  from  reading  some 
01  the  literature  in  circulation.  And  I  also  firmly  believe  that  the 
manufacturer  of  cement  block  machinery  should  be  more  vitally 
interested  in  the  success  of  this  business  or  in  the  success  of  his 
customers  than  any  other  person. 

In  connection  with  the  other  members  of  the  committee 
appointed  for  this  purpose  1  have  prepared  standard  specificatiinis 
which  have  been  submitted  to  the  association  as  a  progress  report. 
We  do  not  consider  that  we  have  reached  the  millenium  by  any 
means,  but  we  have  laid  down  certain  principles,  certain  rules 
which  if  followed  will  insure  a  safe  product.  We  have  aimed 
to  be  inside  with  a  good  factor  of  safety  in  every  instance. 

These  specifications  were  adopted  by  the  Northwest  Cement 
Product  Association  in  Minneapolis  with  a  few  minor  changes, 
and  I  wish  to  present  them  for  your  consideration  here  during 
this  meeting,  at  which  time  I  would  like  to  take  up  with  you  more 
fully  the  subject  of  selection  of  materials  and  manufacture  and 
curing  of  the  product. 

The  remaining  papers  and  the  proceerlings  of  the  business 
session  will  be  published  in  the  next  (May)  issue  of  the  Iowa 
Engineer. 

KXIIIMITOKS  AT  THIC  CONVKNTIOX. 

J.  A.  Sodestrom,  Sac  City,  Iowa,  one  lever  cement  brick  ma- 
chine. 

Cement  Machinery  Mfg.  Co..  T*urlingt(»n,  Iowa,  rej^resented 
by  C.  B.  Foster,  model  cement  block  machine. 

Illinois  Gravel  Co..  Princeton.  III.,  represented  by  L.  II.  Sc^lt 
and  Wm.  Allis,  block  machine. 

Iowa  Duilding  Block  Machine  Co.,  Waterloo.  Iowa,  repre- 
sented by  J.  L.  Shannon  and  H.  L.  Green,  block  macliine. 
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Ideal  Concrete  Machinery  Co.,  South  Bend,  Ind.,  by  F.  J. 
Fitzsimmons  and  O.  R.  Chestniitwood. 

Miracle  Pressed  Stone  Co.,  Minneapolis,  Minn.,  by  C ).  U. 
Miracle,  Geo.  F.  Birmingham,  A.  G.  Furbur,  block  machine, 
concrete  mixer,  cement  brick  machine  and  many  cement  working 
utensils. 

Waterloo  Concrete  Brick  and  Block  Machine,  Waterloo, 
Iowa,  represented  by  T.  E.  McStay. 

Municipal  Engineering  and  Contracting  Co.,  Railway  Ex- 
change, Chicago,  111.,  by  T.  M.  Meek,  model  cube  concrete  mixer. 

Peerless  Cement  Brick  Co.,  Lumber  Exchange,  Minneapolis, 
Minn.,  bv  L.  \'.  Thaver,  cement  brick  machine. 

Lensch  Manufacturing  Co.,  Waterloo,  Iowa,  by  F.  M.  Lensch, 
and  T.  O.  Axtel,  cement  shingle  machine. 

Waterloo  Cement  Tile  Machine  Co.,  La  Fayette  Bldg.,  Wa- 
terloo, Iowa,  by  G.  W.  Baughman  and  J.  H.  Stewart,  drain  tile 
and  sewer  pipe  machine. 

Baldwin  and  Schales  Co.,  Waterloo,  Iowa,  bv  C.  L.  Baldwin, 
Polygon  mixing  machine. 

Mammoth  Concrete  Tile  Mould  Co.,  Kimballton,  Iowa,  by 
Henninger  and  Jensen,  tile  mould. 

Anchor  Concrete  Stone  Co.,  Rock  Rapids,  Iowa,  by  Chas. 
W.  I'radley,  general  manager,  block  machine. 

Iowa  Novelty  Co.,  Burlington,  Iowa,  by  Leo  Brutus,  bronze 
cement  working  tools. 

Cement  Tile  Machine  Works,  Scranton,  Iowa,  bv  Allen 
Glenn  and  S.  G.  Kions,  drain  tile  machine. 

Stevens  Cast  Stone  Co..  Chicago,  BI.,  by  C.  W.  Stevens  and 
Geo.  A.  Backrath,  artificial  stone-casting  machine. 

Marquette  Cement  Mfg.  Co..  Marquette  Bldg.,  Chicago,  111., 
by  J.  W.  Dickinson,  R.  B.  Dickinson  and  \.  A.  Sheneberger. 

Atlas  Portland  Cement  Co..  ^o  r>road  St.,  New  York  Citv, 
bv  D.  B.  Pier  son  and  B.  T-  Swett. 

Chicago  P(.)rtland  Cement  Co.,  Chicago,  Bl.,  bv  J.  W.  Wood- 
ruff. 

KKOISTKR  Ol*  ATTF.NDAXCE. 

R.  K.  Lynn,  r,rundy  Center,  la.  J.  C.  Fulkerson.  Cedar  Rapids.Ia. 

G.  G.  Nicholson,  What  Cheer,  Ta.  A.   G.   Barnhart,   Scranton,   la. 

T.  J.  Johnson,  Grundy  Center,  la.  H.  h\  Reed,  Grimes,  la. 

Wm.   Valentine,  ^a^ey,  la.  R.   Clabby.  Ogden.   la. 

B.  y.  <)nvi',  <",riv,\vr.Id.  Ta.  G.  A.  liackrath.  Chicago,  111. 

J.  A.  Sorlfstroiii,  Sac  City,  Ta.  (  ).  W.  Carpenter,  Coon  Rap.,  la, 

I\  W.  .Sw;in,  K<'"kiik,  la.  J.  Z.  Jr)hnson,  Morris,  111. 

J.   fl.  Str'.v;jrl.  Wairrloo.   [a.  Xel son  Bros.  &  Rich.  Swaledale, 

D.  \\  l'";iir.,  \\'at«Tloo.  la.  Ta. 
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C.  Vestescn,  W.  Burlington,  la. 

B.  D.  Ryan,  Waterloo,  la. 
F.A.B.  Paterson,  Fairmont,Minn. 
G.  D.  Gerth,  Fairmont,  Minn. 
H.  F.  Gricsy,  Armour,  S.  D. 

L.  L.  Bingham,  Esthcrvillc,  la. . 
Leo  Brutus,  Burlington,  la. 
K.  A.  Pullen,  Onawa,  la. 
J.  Schifferdaker,  Waterloo,  la. 
R.  G.  Coutts,  Grinnell,  la. 
T.  R.  Riggs,  Ccnterville.  la. 
J.  P.  Talcott,  Williams,  Ta. 
J.  B.  Green,  So.  Bend,  Ind. 
O.U.  Miracle,  Minneapolis, Minn. 

A.  E.  Metzgar,  Grundy  Cen.,  la. 

C.  H.  Russell.  Waveriy.  Ta. 
P.  H.  Judge,  Boone,  la. 

J.  O.  Burington,  Pocahontas,  la. 
J.  L.  Shearer,  Goldfield,  Ta. 
Wm.  Seafert.  Chicago,  Til. 
H.  S.  Backus,  Chicago.  Til. 
Wm.  King,  Cedar  Rapids,  Ta. 

B.  C.  Frahm,  Davenport.  Ta. 

D.  Schwenk,  Carroll,  Ta. 

F,  T.  I^eedcr,  Sioux  City,  Ta. 
Unger&Garver,  Coon  Rapids,  Ta. 
Geo.  Gabler,  Mason  City.  Ta. 
J.  W.  Dickinson,  Chicago.  Til. 

D.  R.  Warburton,  Grinnell,  Ta. 
Geo.  R.  Ross,  Grinnell.  Ta. 

M.  G.  Rogers,  Xewton,  Ta. 
J.  W.  Woodruff,  Chicago.  Til. 

G.  H.  Carlon,  Oskal<K)sa.  Ta. 
R.  B.  Dickinson,  Chicago,  Til. 
A.  A.  Sheneberger.  C.  I^apids,  Ta. 
Colo  Cement  Stone  &  Tile  Co., 

Colo,  la. 
M.  O.  Marvick,  Story  City.  Ta. 
H.  J.  Roush,  Valley  June.  la. 

C.  G.  Martin.  Vallev  Tunc,  Ta. 
J.  T.  McMannis.  Ackley,  Ta. 

E.  I^.  Martin,  Woodburn,  Ta. 
O.  Macenlus.  I^)rimor.  Ta. 
W.  D.  Faus.  Webster  City.  la. 
C.  M.  Hillikcr.  Akron,  Ta. 
H.  A.  Whitehill,  Burt,  Ta. 

P.  Frederickson,  Marengo,  la. 


( ).  J.  T)unham,  Ames,  Ta. 

A.  A.  Hurst,  Maquoketa,  la. 

12.  Calvert,   Dcs  Mt)ines.   la. 

H.  R.   Bookhan,  (*rinncll.   la. 

T^.  1>.  Williams,  .\mcs,  la. 

E.  Williams,  Ames.  la. 

II.  B.  Hall,  Iowa  Falls,  Ta. 

A.  E.  Hall,  Iowa  T'alls.  Ta. 

A.  T.  l»arnes,  \cola,  la. 

K.  Whitfield.  Fremont.  Xcb. 

.A.  J.  Tvilly,  Algona,  la. 

H.A.  Rogers,  Minneaj)olis,Minn. 

M.  11.  Hanson.   r>clmoiKl,  la. 

C.  II.  Jasper,  Xewt^^i.  la. 

(i.   Henninger.   Kiinballton.    la. 

T.  J.  Jensen.  Kimhallton.  la. 

Jens  Larsen.  Walnut,  la. 

J.  K.  Salveson.  Sioux  Rapids,  la. 

A.  ().  ()ls(»n,  Sioux  Ra])ids,  la. 

V.  A.  Englc,  V\.  Dodge,  la. 

.\.  Glenn,  Scranton.   la. 

S.  G.  Kions,  Scranton.  la. 

.A.  L.   King.  Ladora.   la. 

W.  G.  Bair,  Malcom,  la. 

T.  M.  Meek.  Chicaj^^o.  III. 

[.  1,.  Armslrong,  Ivldora.  la. 

R.  IT.  Sutherland,  Ciilman,  la. 

K.   11.    lilass.   Karly,   la. 

C.  W.  Stevens,  Harvey,  111. 

11.  K.  Johnson.  Graettinger.  la. 

Iv  T.  Carev.  Clinton.  Ta. 

J.  ( ).  Wicham,   Ames,    la. 

( >.  I>.  Lotstcdt.  Grand  func  Ta. 

l»runa  Iireuer,  Dysart,  la. 

C.  l>.  l^ostcT,  Burlington,  Ta. 
M.  A.  Camcry.   Harlan,  la. 

D.  S.  Ro1)erts,  Fox  Lake,  Wis. 
D.  P>.  Piersuii,  Hannibal.  M<^. 
J.  C.  Hann.  Grand  June,  la. 
Brown  &  lirenti.jn,  Dana,  la. 
K.  Wiltsio,  Grand  June.  Ta. 

1^\  J.  h'itzsimninns.  Cliioai^",  III. 
Peerless    firiok    MaohiiUTv    (*o., 

Minneaj^nlis.  Minn. 
Ct.  v^licldoii.  Mavw'i'Ml.  [II. 
M.  Sheldnii.  Mayw.M.d.  111. 
G.  11.  \''»nnir,  Ir.,  IX's  MniiRs.Ia. 
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F.  A.  Coggshall,  Cambridge.  la. 

B.  F.  F.  Xickerson.  Ames.  la. 
J.C.  McCartney,  Washington.  la. 

G.  A.  Farj^her,  Chicago,  III. 
H.  F.  Carlon,  Oskaloosa,  la. 
J.  C.  Perry.  Onawa,  Ta. 

C.  F.  Reimer,  Marshalltown,  la. 


C.  C.  Wetzstein.  Early,  la. 
J.  B.  Marsh,  Des  Moines,  la. 
F.  M.  Blass,  Early,  la. 
\V.  H.  lUirke,  Jefferson,  la. 
T.  A.  Mugan,  Jefferson,  la. 
R.  L.  Humphrey,  Philadelphia, 
Pcnn. 
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turcs.  It  cost,  all  told,  $30.00.  One  of  my  neighbors  just  across 
the  line  in  ^^arshall  county  put  in  one  with  cement  blocks  which 
cost  him  $(p.oo,  a  difference  of  $^)0.oo.  He  paid  very  dearly 
for  what  he  didn't  know.  l)esides,  he  hasn't  got  a  good  job  now, 
nor  will  it  ever  be.  We  have  230.000  farmers  in  Iowa ;  if  they 
should  all  make  this  same  mistake,  it  would  involve  the  enormous 
amount  of  $13,800.00. 

Tn  putting  in  a  cement  watering  place  the  first  step  is  drain- 
age. The  ground  on  which  it  is  built  should  be  well  drained 
with  large  tile  to  remove  the  ground- water.  The  surface  water 
will  never  do  any  harm.  Right  here  let  me  say  that  the  im- 
portance of  drainage  should  not  be  (»verl(K)ked.  In  building 
any  kind  of  structure  of  cement,  there  is  increased  weight.  The 
old  saying,  "You  nuist  dig  deep  to  lay  a  foundation,"  docs  not 
hold  good  when  the  ground  is  well  drained  from  four  to  six  feet 
deep.  You  can  get  a  firmer  foundation  by  draining  the  grotmd 
thoroughly  and  then  building  on  the  surface  and  grading  to  it. 
It  is  only  a  question  of  time  when  the  moulded  cement  house 
with  cement  floor  and  ceilings  and  partitions,  with  a  cement 
chimney  lined  with  common  drain  tile  will  be  a  recognized  reality. 
Then  we  shall  have  largely  averterl  the  danger  of  burning  so 
many  homes  from  defective  flues. 

A  farmer  who  isn't  using  cement  in  place  of  stone,  brick 
and.  to  a  large  extent,  of  lumber,  isn't  up  to  date.  The  more 
I  study  and  the  more  T  think  about  cement  and  the  various 
uses  to  which  it  can  be  put  the  more  I  can  see  and  realize  the 
economy  and  durability  of  it.  Tn  a  great  many  buildings  a  ce- 
ment floor  can  be  put  in  for  about  one-third  what  a  wooden  floor 
would  cost.  ^ 

Xow  the  road  is  a  branch  of  the  farmer's  business.  T  am 
speaking  of  cement  as  viewed  from  the  farmer's  standpoint. 
The  roacl  is  a  part  of  tlie  farm  and  it  is  for  the  farm,  therefore 
it  is  a  part  of  the  farmer's  business  to  build  and  maintain  it. 
Tf  the  land  owners  and  tax  payers  of  Towa  were  solicitous  for 
their  best  interests,  tliey  would  this  year  stop  using  wood  and 
never  use  another  j)ieoe  of  lumber  in  connection  with  road  build- 
ing. After  floing  wliat  could  be  done  with  tile -the  numl)er  of 
bridges  would  be  reduced  ab<»ut  eighty  per  cent  and  the  cul- 
verts would  all  be  unnecessary.  Then  we  C(nild  build  the  rest 
of  cement  reinforced  with  iron.  This  micrht  seem  costly  to 
some,  or  even  extravagant  :  hut  it  is  not.  The  way  we  are  try- 
ing t«»  keep  up  our  roads  l)y  driving  piling  anrl  building  wooden 
bridges  is  a  needless  waste.  ]*,very  farmer  who  hopes  to  sec 
his  work  prosper  should  learn  to  u^e  cement  in  every  place  pos- 
sible for  several  reasons.  C  )ne  is,  at  tlie  j)resent  rate  of  using 
lumber  the  supj)ly  cannot  last  over  fifty  or  seventy-five  years  at 
the  best.     It  is  only  fifty  years  since  we  really  began  to  draw 
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on  the  timber  supply  ..if  Wisc-insiii  anrl  Min:ies-«ta  anil  it  i- 
already  about  jjone.  S-inie  oinserva'ivc  c^iimatL-s  have  hct-n 
made  that  it  will  last  "iily  fifteen  --r  twenty  years  !"n:^er. 

As  a  rule  we  I"wa  farmers  are  verv  extravairant  an'l  wa-ite- 
ful.  It  is  truly  wonderful  what  l«»ss  t!ie  farm  can  ^tanil  an«i 
yet  run.  r>nly  a  few  years  air*!  T  built  a  lar<re  barn  and  pu: 
6  X  12  sills  in  it.  Xnw  I  am  taking:  them  "Ut  and  pnttini:  in 
cement  sm  as  ti'»  make  the  sjll  a  part  'if  the  manijer  and  a!>"  a 
part  of  the  ^l^'>t.     All  thi<  wi!l  still  be  cheaper  than  u-^ini^^  w  .".1. 

Only  last  fall  I  saw  several  farmers  puitiiii:  A'-nlen  tl--r- 
in  corn  cribs  and  C"rn  barns,  when  at  the  sa:iu-  time  tliey  C"ii!'l 
have  used  cement  and  saved  three-f"urth<  ■•!  the  c-*-!.  t»  sa;. 
nothing?  «^»f  durability. 

Then. there  is  an.-ther  a«lvanta;.:e.  Any  man  can  w«»rk  ce- 
ment. It  is  n«"tt  neces-;ary  t-*  have  a  master  W'rk:ran.  At  ihi- 
day  and  ajje  a  man  t"  succeed  must  Ik  educated  al-ni:  several 
lineis  of  business,  and  e^Pec i all v  i-i  this  true  r\\  the  farmer.  Tht- 
future  development  -.'f  cement  «in  the  farm  I'-'k-*  hri<r::T  t*"-  !ne. 
The  farmers  of  I^wa  can  use  S20sxyosycyc.\i^y  w^rth  «»!  ceriient 
annually  for  -lome  time  t"  C'-me.  and  it  W'»uld  he  a  ;::. n-d  j>ayin«^ 
investment.     And  \i>^*^\\  re-ult-^  always  f«V:i"W  1:1.  nl  inve^fixni^. 

Every  bit  '»f  hay  aivl  ;rra:n  that  i-  fed  t"  -t"ck  ..f  any  kin-l 
should  Ixr  fed  <  »n  a  cement  d-  -  -r  •  t  in  a  cement  mancrer.  T:icre 
arc  those  whri  think  it  :nakes  n--  ditierence  \\  it;i  a  \v^\z.  whether 
it  is  fed  in  a  nnid  h«»le  --r  --n  a  ceriient  il«  -r:  Imt  it  i-  a  :in<take. 
It  pays  t»»  feed  ami  water  the  pi:^'^  -'n  a  cement  !''"r  and  -v/.  ■f 
a  cement  tpnijirh. 

I  have  rea<l  "f  <».':re  very  exi»ensive  plan-  f-'-r  puttini:  in  a:] 
fAitlet  for  a  tile  drain  with  brick  -t  u  iih  <\**v,k:  :  h-.!:  if  t'le  iir-t  fe.- 
pieces  are  laid  in  cen:em  and  wel!  covered  .\it:i  ce:ne:^t  t'lree  "r 
four  inches  deep,  it  \\\.\  be  a  permanent   ''h. 

Hut  this  i-  \v*\  all  ■•!  tlie  :i<es  iliat  ceT.eTit  can  he  \k\\  t--  •••■ 
the  farm.  We  can  :i\'ike  M:h-  t**  -alt  --ur  :y.eat  in  an  1  .v'^.e::: 
refrigeratitrs   in    which   t"  keep   it. 

MSLrssi"\. 

Qncstiovt — I  w«'nM  like  t-  ask  if  tlie  -ju-ake-  --e  1  :!;:-  cl- 
ment  fli>jr  in  tiie  c  -rn  crib  f ■ -r  -ix  year-  a:i!  if  i:i  t'::it  ti"\  '..v 
had  anv  mMuhl\    c-  .rn. 

Mr.  Bookuju — N"'..  It  ha-  Uen  a  Lrrea:  Ival  '•v.ttvT  t'::-.:]  ;j 
wooden  floor. 

Question — I  w-i:!'!  like  :  -  a-k  :ii::'  r.-'W  ;:e  :■  ;  !v  !:i-  -:  •■:'.: 
tank. 

Mr.  hookvMu — My  .'.  ::t«.Ti:"!Lr  :'lace  !-  'i    .v  f  ••*;•-"   ^:^!;  a'.:-.:-- 
I  needed   t->  tilc-iirai:^    ::.r   ^r  '•:n.l.     1    'h-^   :•:•   '.':      -!  •;':^'i    '^:-- 
enough  to  ^m  int*-  i'k*   ^^r  ■'.".  ;   nw     •-:   -i\    :':'.■:    ".urp :   :'i:.-. 
stopped  and  laid  in  the  'irain  tile  a!;.':  rai-el  t!.e  '.::r  i::-.:i  a  i  ■  ■: 
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aiul  a  half  over  that  tile.  After  I  had  dug  out  a  place  to  drain 
the  water  into  I  built  the  cement  work  right  down  in  an  open 
ditch  four  feet  deej).  It  was  a  rather  muddy  place,  but  you  know 
you  can  tile  out  a  nuiddy  hole  no  matter  what  it  is.  After  I  got 
the  ground  leveled  down  I  put  in  my  cement  mortar  lo"  or  \2" 
thick  and  about  x  \-2  feet  wide.  Then  I  set  mv  mould  inside. 
<  )iUside.  the  grrjund  was  the  f(>rm  for  it.  The  tank  when  it  was 
tinished  was  i6  feet  long  and  3  1-2  feet  wide. 

Xow  I  spoke  of  the  r)ther  tank  in  my  paper  not  to  find 
fault  witli  the  cement  block,  but  because  of  the  mistake  he 
made  in  paying  so  nuich.  In  order  to  be  certain  I  made  it  \\\\ 
business  to  go  and  see  the  one  that  was  made  of  cement  blocks. 
I  could  not  think  it  possible  that  there  was  that  much  difference 
in  cost.  Figuring  the  cost  and  the  hauling  of  the  sand  it  came 
to  $4.50  a  yard  and  the  tank  actually  cost  me  only  $30.00.  It 
could  be  made  cheaper  n«)w.  Some  of  my  neighbors  wanted  a 
tank  that  was  a  good  deal  smaller  than  mine.  They  didn't  re- 
(|uirc  such  a  large  <Mie  and  it  would  not  cost  over  $15.00. 

Mr.  Coiitts — Mr.  liooknau  told  me  some  time  ago  about  tw'> 
j)osts  he  made  (»ut  of  cement.  I  was  in  hopes  he  would  include 
that  in  his  pa])er  today.  I  would  like  to  have  him  state  to  this 
convention  how  he  made  those  p)Sts.  and   what  they  cost. 

Mr.  Ho()k)iau — Xow,  Mr.  President.  T  w-asn't  going  to  .say 
anything  about  those  posts  for  there  are  a  number  of  Grinnell 
men  who  have  watched  and  criticised  me  for  the  last  twenty- 
five  years.  I  didn't  know  anvtliing  about  a  cement  post  or  any- 
thing of  the  kind.  What  little  T  did  know  alx>ut  cement  I 
got  from  this  gentleman,  our  ])resident.      (Much  applause. ") 

Well,  [  made  those  posts  anr|  cxi)cct  them  to  stay  for  sev- 
eral years.  T  fnul  there  are  a  goofl  many  things  on  the  farm 
that  a  man  iiuist  make,  he  cannot  buv  them.  One  of  these 
things  is  a  wire  stretcluT.  You  may  think  this  strange  -when 
there  are  so  many  different  kinds,  but  the  principal  thing  with 
the  wire  fence  on  a  farm  is  the  tension  of  the  wire.  I  have 
tried  a  dozen  diflerent  wire  stretcliers  and  finally  came  to  the 
conclnsi<»n  that  there  was  nc>  wire  <lretrher  made  that  was  worth 
using.  1  rcalizd  I  muld  not  get  a  stretcher,  so  went  to  work  to 
niak<'  one.  I  tried  different  methods  by  way  of  experiment  and  fin- 
allv  h-arned  I  c«.uld  make  one  by  wra])ping  it  inxQ  or  six  times.  I 
have  .'I  good  denl  i)\  h'urr  to  kee])  u])  (»n  an  8cK)  acre  farm  and  if 
:i  person  dnesiri  tlijnk  it  is  a  hard  job  to  run  and  keep  up  800 
aere^  then  let  liiiii  try  it.  I  set  to  w<)rk  to  make  a  corner  po.st. 
I  ;.:ot  iii\  |i»ad  of  saii<I  an<I  dug  a  hole  in  the  ground  three  feet 
in  diaiiirt.T  and  5  1  J  feet  deep:  mixed  up  the  mortar  in  my 
waLion  and  dro\e  <lo\vn  to  the  corner  n\  my  farm  with  the  sand 
and  (riiieiii  in  the  wagon.  After  I  got  two  feet  of  ceinent  and 
sand  in  tlic  boiiom  of  the  hole  1  set  in  f\\Q  bars  of  iron,  one  to 
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each  corner.  These  bars  of  iron  were  i  1-2"  wide  and  5-16'' 
thick.  I  put  a  1  1-2"  j^as  pipe  in  the  center,  built  it  up  to  the 
surface  and  then  put  a  barrel  around  it  ft^r  the  form.  When  it 
was  done  I  had  used  11  sacks  of  cement,  ]  think,  and  27  sacks 
of  sand  and  it  wcijj^hed  4140  pounds.  The  pc>st  stood  4  1-2 
feet  out  of  the  ground.  It  seems  costly  I  will  admit,  but  it  is 
a  cheap  post  because  1  studied  the  fence  as  1  study  all  the  var- 
ious interests  of  mv  farm. 

Now  when  I  got  my  fence  post  made  I  didn't  touch  it  for 
two  or  three  weeks.  1  was  n<it  afraid  anyone  would  carry  it 
away  or  anything  of  that  kind :  but  after  it  had  lx*en  there  three 
or  four  weeks  1  drew  up  my  wire.  If  you  are  a  close  observer 
of  little  things  you  will  notice  that  a  great  many  farms  have 
their  posts  10  and  J  2  feet  apart  and  most  of  them  have  them 
16  feet  apart.  That  fence  p<xst  cost  $10.50,  but  if  it  had  cost 
$25.00  it  would  have  saved  me  money,  fnr  in  that  mile  of  fence 
I  saved  UjO  posts.  .\t  22  cents  each  these  would  ct»st  more  than 
two  posts  I  put  in. 

Question — What  mixture  did  you  use  fnr  your  water  tank? 

Mr.  Booknau — 4  to  i   for  the  water  tank. 


TKSTS  oK  CONCKKTl-    BLOCKS. 
IIV    A.    M  AKSTO.V    AM)    M.    I.    R  KIN  HART. 

One  year  ago  I  had  the  ]>leasure  i>f  "addressing  this  conven- 
tif»n  on  the  subject  of  "Tests  of  lUiilding  Materials"  in  general. 
Today  we  wi.sh  to  present  the  results  n\  some  actual  tr^ts  of  cr- 
ment  blocks. 

Before  proceeding  with  the  results  of  these  tests,  however. 
r  wish  to  call  attention  to  our  bulletin  on  "Tests  of  CiMuent"  just 
published.  Tt  is  No.  1  of  Vol.  Til  of  tlie  bulletins  of  liie  I\n- 
gineering  E.xperiment  Station  of  the  college.  A  number  i>f  these 
bulletins  have  been  placed  uixm  the  table  and  you  are  invited 
to  help  yourselves.  These  ami  the  other  bulletins  of  tiie  \\\\- 
gineering  Experiment  Station  can  be  obtained  free  by  writing 
to  the  Director  of  the  Station. 

In  the  devel«»pment  of  any  new  industry  sncii  a^  the  manu- 
facture of  cement  blocks,  tests  are  especially  importani,  because 
of  the  lack  of  skill  in  manufacture,  which  can  be  obtained  only 
by  long  experience.  In  the  earl\  lii>tory  of  tlie  manufacture  of 
cement  blocks  in  this  state  many  mistake'^  have  ])een  made.  1 
firmly  believe.  Too  little  cement  lia<  been  use<l  in  the  bloi'k>. 
in  some  cases  poor  cement  has  been  u>ed :  in  man\  ca^es  ]>o()r 
gravel  has  caused  imperfeciion>  in  the  prodnri. :  tlie  enriiig  of  tlir 
blocks  has  not  been  carrie»l  out  as  it  sli.nild  be;  au'l  aliMM^^-ilu'r 
too  little  attention  has  been  paid  to  making  ilie  ])l>M'ks  im])eiine- 
abl-j  to  water. 
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hi  f;u't.  expert  skill  is  required  in  cement  !)l«)ck  manufacture, 
jusi  ns  in  any  other  indn^lrN.  ti»  secure  j^oocl  results.  It -vvas  a 
mistake  1<»  believe  tliat  in  the  use  of  cement  "Tom,  Dick  and 
llatn"   were  rjualit'ied  to  rlo  j^ood   work. 

That  this  statement  as  to  the  cement  block  industry  in 
Iowa  i*i  correct  is  shown  by  tlie  ^^reat  im[)rovcment  in  the  quality 
of  (he  blocks  as  indicated  by  the  tests  wliich  we  have  been  mak- 
ini:  dnrin;^  the  last  two  or  three  years.  When  the  industry  was 
(its!  started  we  obtained  blocks  from  different  manufacturers 
:nid  made  a  set  of  te>ts,  which  1  believe  were  the  first  of  any 
mometit  whose  results  were  jniblishecl  in  this  country.  The  re- 
v;nlts  of  this  first  series  of  tests  are  shown  in  Table  Xo.  I. 

JMom  this  table  it  will  be  seen  that  the  crushing  strength 
nl"  tin*  blocks  ranged  from  2X.5  to  4K.H  tons  ])er  square  foot, 
nnd  that  the  blocks  were  disintegrated  by  freezing  and  thawing 
fiMiii    \  to   ij  times. 

Since  making  the  hrst  series  of  tests  we  have  been  making 
nccasi(Mial  tests  of  cement  blocks  sent  in  to  us  by  the  manufac- 
InuT^  of  the  .>.tate,  and  from  the  results  Table  Xo.  2  has  been 
prepared. 

h'rom  this  table  it  will  be  seen  that  the  crushing  strength  of 
the  blov'ks  ranj^ed  from  Ji  to  11^^  tons  per  scpiare  foot.  Throw- 
ing out  blocks  tested  at  very  early  ages,  the  minimum  strength 
was  4^  tons  per  s(|nare  foot,  which  was  near  the  maximum  of  the 
lirst  series  of  blocks  tested. 

At  the  same  time  that  these  tests  of  strength  shown  in  Tal)le 
\o.  2  were  made  we  were  carrying  on  freezing  and  thawing 
icsis  also.  b\)ur  samples  of  b*stherville  Ihiilding  Stone  cement 
bjoi'ks  were  testetl.  and  also  four  sam|)les  of  Munn  Ihiilding 
blocks,  manufactured  in  Ames.  The  proportions  of  materials 
w^K'A  in  the  Mumi  blocks  were  1  cement  to  4  of  gravel.  In 
the  case  \A  the  l\stherville  blocks  there  was  no  ai)parent  loss  until 
the  end  of  (13  fiee/ini^s.  when  one  of  the  samples  disintegrated. 
\t  the  end  ^A  "j"^  free/ing>  an«ilher  of  the  sam])les  had  lost  lO  per 
v'ent  ^^\  ils  weight.  This  sain])le  coin])letely  <lisintegrated  at  the 
end  o\  05  free/ini;^,  a>  ilid  the  third  sample.  The  fourth  sample 
re(|nired    100  freezings  l-^  destroy  it. 

until  the  end  «»f  50  frer/in^s.  wlu'n  one  sample  had  lost  2.8  per 
cent  and  an-'iluT  1  i  .S  ]>er  cent  of  its  weight.  The  first  two 
hl-'ckv  ;■•  lu-  .ir^-tr  '\ed  failed  at  tlie  end  >^\  (>;  freezings  a^id  the 
:■!::-.!  at  I'.ie  (wA  ^i  70  fi-ee/ing^.  The  fourth  bl«»ck  failed  at  the 
^  -r,''.  •  f  '.)« '  :^:ve:':nL:s. 

\\  ■  ■. -'   .\  <.  •:  '':.[Ki:\'  these  results  with  ihi>se  i^\  the  earlv  tests, 

•  ;a\«.'d  at  the  en-l  of  from  ^^  to   12  freezings, 
>  •■ '  bf  noii'.i. 
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TAHLK    NO.    3. 
TKSTS  01*  CONCRKTK  P.LOCKS,  JANTARY,   Ji)C/\. 

These  sjx^cimcns  were  all  ()ne  piece  blocks,  proportions   \ 


to  4. 


1 

1 

Crushing  Tests 

Transverse  Tests 

1 

Dis- 

1  5  b  ST 

Approx. 
Ajfe. 

City 

1         Size 

PoundH 

Tons 

tance 
l>e. 

I'ltimate 

lull] 

IptI 

1 
1 

per 
s(i.  in. 

per 
HIJ.  ft.  , 

tween 
Sup- 

Load 

^^1 
-^     1 

1 

1 

' 

ports 

4  mo. 

Neola,  Iowa 

8''x8"x24" 

1450       68.5 

18" 

2100  lbs 

178 

4  mo. 

Neola.  Iowa 

8"x8"x24" 

H>52       49. 

18" 

2300  lbs 

191 

5  mo. 

Neola.  Iowa 

8"x8"x24" 

1255       62. 

IS" 

5650  lbs 

466 

5  mo. 

Neola.  Iowa 

8'x8"x24" 

•   •••        1       ■■•• 

18" 

4100  Ibe 

315 

3  mo. 

Ames.  Iowa 

8"x9"x24" 

1940    I   74. 

18" 

4490  lbs 

250 

9  mo. 

Ames,  Iowa 

8"xl2"x24"  ; 

10»iS    1  00. 

18" 

TiTfiO  lbs 

40(> 

16  mo. 

Ames.  Iowa 

8"x9"x24" 

•    •••        1       •■■• 

16" 

.5?,(0  lbs 

285 

ST  mo. 

Centerville,  la 

8"x9"x24" 

•   ■••                •••• 

18" 

2650  lbs 

1 50 

Some  additional  strenj^th  tests,  made  very  recently,  are 
^hown  in  Table  No.  3,  in  which  it  will  be  seen  that  the  hij^^h 
structural  strength  shown  by  the  later  tests  is  beinji;  maintained. 

The  moral  to  be  drawn  fn^n  these  tests  is  not  to  skimp  in 
the  cement,  and  to  use  the  utmost  skill  and  care  in  every  step  in 
the  process  of  manufacture. 

TKSTIXC  THK   WATKk   TKOOl*   (jCAMTrKS  oK  CONCRKTI'    ISl.OCKS. 

A  few  years  ago  when  concrete  blocks  were  first  put  upon  the 
market  as  a  building  material,  the  question  of  strength  was  per- 
haps the  first  to  arise  among  the  builders  and  the  public.  Were 
the  blocks  strong  enough  to  resist  the  stress  in  a  wall?  To  con- 
vince the  public  many  tests  have  since  been  made,  numerous 
specimen  tests  such  as  you  have  just  seen  before  you  have  been 
carried  out.  Even  more  important  than  this  have  been  tlie 
structural  te.sts.  the  large  buildings  which  have  been  built  of 
concrete  blocks,  that  are  still  standing,  and  whidi  we  expect 
to  stand  for  vears  to  come.  It  is  true  that  the  stress  in  a  bl<H'k 
wall  due  to  its  own  height  is  only  one  pound  per  s(|uare  inch 
I>er  foot  of  height.  Tn  a  wall  J(k:)  feet  high  tlie  stress  in  the  lower 
courses  due  to  the  weight  of  the  wall  alnne  would  be  only  J(X) 
pounds  per  square  inch,  which  with  tlie  ordinary  block  would 
give  us  a  very  large  factor  of  safely.  Thus  we  see  that  tlie 
question  of  strength  is  not  such  a  seri«nis  one,  but  there  is  anotlier 
more  serious  fault  which  we  know  hinders  the  use  of  concrete 
blocks  in  many  cases, — that  of  water  jXMietration,  or  permeabilitv 
of  the  blocks. 


\ 
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ordinary 

It  has  long  been  known  that  water  will  permeate  ^^  \vaU> 
masonry,  and  that  plastering  directly  upon  stone  or  bric^j^crete 
had  to  be  avoided.  This  is  also  a  great  draw-back  in  civW^^on- 
block  construction,  and  at  the  present  time  it  is  general ly^^ore 
sidered  necessarv  for  the  wall  to  be  furred  and  lathed  be 
plastering.  ^Ba> 

iUiilders  have  learned  that  even  then  bk^k  construction, 
regards  cost,   compares  (juite   favorably   with    frame,   and   it 
cheaper  than  ordinary  brick,  and  greatly  under  cut  st(Mie :  hn1 
if  it  were  jx)ssible  to  plaster  directly  (»n  the  inside  surface  the 
use  of  concrete  blocks  would  certainly  he  greatly  increased. 

To  avoid  this  fault  of  the  ordinary  concrete  block  many 
methods  have  been  tried  to  prevent  this  excessive  water  j>enetra- 
tion.  The  air  space  in  the  wall  was  the  first  |)erhaps,  and  the 
bliKks  with  the  single  core,  the  double  C(»re,  and  the  two  piece 
blocks  have  been  tried.  The  methods  of  mixing,  the  flamp.  the 
wet,  and  liquid  mixtures :  and  we  have  the  hand  tamped,  the  liigh 
pressure,  and  the  poured  blocks.  To  make  the  blocks  less  i)(^r- 
ous,  rich  mixtures  have  been  use<l,  but  this  is  an  expensive 
means:  properly  graded  materials  decrease  the  ]X)rosity  but  we 
cannot  rely  wholly  on  this.  Again,  the  use  of  a  facing  on  tlu 
block,  the  impervious  partitions,  the  water  pr<K)f  com])>>unds 
mixed  in  the  cement,  the  use  of  lime  in  the  mortar,  the  applioa 
tion  of  a  wash  or  solution  to  the  wall  after  it  has  been  erected. 
and  perhaps  numerous  other  methods,  all  have  particular  advan 
tages  claimed  for  them,  and  all  have  their  places  in  overcominL: 
this  great  objection  to  concrete  blocks. 

In  order  to  test  these  various  methods  of  making  the  blocks 
or  walls  impervious,  and  to  determine  the  relative  ])ermeal)ih*ly  o\ 
concrete  bUnrks  as  compared  with  other  materials  of  construction. 
we  have  endeavored  to  devise  a  test  which  would  ap]>roacli  as 
nearly  as  possible  to  the  actual  weather  conditions  to  which 
blocks  and  other  materials  in  a  wall  are  subjected. 

Before  going  further  I  wish  to  make  clear  a  distinctly >n  he 
twcen  the  porosity  and  permeability  of  a  material.  \\\  ])orosity 
is  meant  the  total  amount  of  voids,  but  by  permeability  is  meant 
the  rate  at  which  water  will  pern>eate  or  penetrate  tlie  material 
imder  a  given  pressure.  A  material  nn'ght  be  very  ])orous  and 
yet  water  penetrate  it  very  slowly.  Thus  permeability  depends 
upon  the  size  of  the  open  sj)aces  or  voids  as  well  as  ujion  the 
total  amount.  Theref<^re  any  method  of  simply  determming  the 
porosity  or  ainount  of  voids  in  a  block  would  come  far  from 
giving  us  its  relative  value  for  use  in  a  wall. 

The  views  Figs.  1  and  2  show  a  test  r>f  a  block  in  operation. 
The  bl(Kk  is  placed  in  the  Ix^x.  face  out.  just  as  it  would  l)e  in 
a  wall.  The  two  sides  of  the  opening,  the  upper  and  the  left, 
are  adjustable  and  can  be  fitted  to  any  ordinary  block.     Ex- 
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tending  around  the  block  is  a  place  for  a  mortar  joint,  3-8"  thick 
by  i''  wide.  This  was  filled  with  j^ood  l\>rtland  cement  mortar 
and  allowed  to  set  f«jr  15  hours.  All  the  cracks  at  the  corners 
and  edges  of  the  b(\\,  and  all  openings  on  the  front  side  were 
closed  with  plaster  of  Paris  to  make  it  impossible  for  water  to 
get  to  the  back  of  the  block  any  way  except  by  going  through 
the  face. 

The  face  of  the  block  was  placed  5''  from  the  spray  pipe, 
which  is  a  \"  pipe  arranged  with  openings  2"  apart  and 
1-32''  in  diameter.  l»y  means  of  the  valve  it  is  possible  to  get 
any  desired  pressue  in  the  pipe,  which  can  l>e  measured  by  the 
pressure  gauge.  In  this  particular  test  the  spray  was  applied  for 
6  hours  at  a  pressure  of  2  pounds  per  square  inch.  At  the  end 
of  three  hours  the  water  had  just  penetrated  the  8"  of  solid 
concrete.  In  6  hours  the  entire  block  was  wet,  and  upon  weigh- 
ing the  block  it  was  found  that  it  had  gained  a  little  less  than 
6  per  cent  in  weight. 

This  was  a  l)lock  of  i  to  4  mixture,  single  air  space,  size  8" 
X  8''  X  24'',  was  5  months  old,  and  when  tested  later  in  the  trans- 
verse machine  showed  a  modulus  of  rupture  of  over  300  pounds 
per  square  inch. 

Another  block  with  the  double  air  space  was  tested.  In  3 
hours  it  was  wet  about  half  way  thnnigh  and  at  the  end  of  6 
hours  the  top  third  l.>ehind  the  cores  was  still  dry.  This  was  a 
1-4  block,  size  8"  x  9''  x  24".  The  block  was  16  months  old 
and  showed  a  modulus  of  rupture  of  alxait  150  lbs.  It  gained 
a  little  more  than  6  per  cent  in  weight. 

We  exi>ect  to  continue  these  tests  of  the  waterproof  quali- 
ties of  blocks,  and  later  will  make  the  same  tests  on  other  ma- 
terials, such  as  brick  and  stone,  by  taking  blocks  about  the  same 
size  from  old  walls  and  testintJ:  them  in  identicallv  the  same 
wav. 

Here  there  is  also  a  chance  to  test  the  various  washes  put 
upon  the  market  and  sold  to  builders  to  make  their  wall  im- 
pervious. We  expect  to  experinunt  along  this  line,  to  try  a 
cement  wash  and  in  this  and  other  ways  see  what  can  be  done 
to  better  the  waterproof  (jualitios  of  concrete  blocks,  ami  thus 
bring  the  block  industry  int(^  better  favor  with  the  public. 

DISCl^SSION. 

Mr. Miracle — 1  would  like  t<»  ask  Mr.  Reinhart  if  he  doesn't 
think  it  wtmld  Ik*  a  better  tost  to  lay  up  a  little  section  of  wall. 
for  in  many  cases  F  have  found  where  buildings  were  wet  the 
moisture  had  come  through   the  j«»inls. 

Mr.  Reinhart — I  think.  AFr.  Miracle,  in  this  case  we  have  a 
joint  practically  the  siiinc  as  it  would  be  in  the  ordinary  wall, 
and  it  has  a  chance  to  wet  through  there  as  it  does  in  any  wall 
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The  joint  is  3-8"  thick  of  ordinary  mortar  as  it  would  be  in  the 
wall  after  it  was  pointed  up. 


VVATKRPROOriNG    OF    CEMENT    SURPWCKS. 

J.  R.  Marsh,  Des  Moines,  Iowa. 

Durinfj  an  experience  of  over  five  years  in  the  building  of 
concrete  structures  we  have  made  nearly  a  mile  and  a  quarter  of 
concrete  steel  bridges.  In  most  of  these  it  was  -necessary  to 
waterproof  a  part  of  the  structure  to  prevent  the  entrance  of 
water  and  the  subsequent  discoloration  of  the  concrete.  I  refer 
to  the  tops  of  arches  and  about  a  foot  of  the  spandrel  walls. 

The  first  bridge  of  importance,  one  of  seven  72-foot  spans  at 
Waterloo,  Iowa,  was  waterproofed  wath  Barrett  Bros.  No.  6 
Pavement  Filler,  which  seemed  to  answer  the  purpose  for  which 
it  was  used.  The  Topeka  bridge,  built  last  season,  was  water- 
proofed with  a  heavy  coat  of  Genuine  Asphalt  Filler  made  by 
the  American  Asphaltum  and  Rubber  Company  of  Chicago.  The 
Trinidad  bridge,  and  the  Cedar  Rapids  bridge  built  last  year  and 
the  Kankakee  bridge  built  two  years  ago  were  waterproofed  with 
a  cement  grout  composed  of  one  part  cement  and  one  part  sand. 

The  w'aterproofing  of  the,  Waterloo  and  Topeka  bridges  is 
such  as  will  decay  and  lose  its  adhesiveness  in  time,  as  shown  by 
its  condition  in  the  old  part  of  the  Sixth  Avenue  bridge  at  Des 
Moines.  Last  season  when  the  additional  spans  were  built  at 
the  north  end  it  was  discovered  that  the  waterproofing,  which 
was  an  asphalt  compound,  could  be  pulled  off  in  long  strips. 
Ideally  perfect  waterproofing  qualities  could  hardly  be  claimed 
for  such  material. 

Furthermore,  on  those  bridges  where  a  cement  grout  plaster 
was  used,  the  waterproof  condition  will  last,  if  the  material  in 
the  arches  is  not  waterproof,  only  so  long  as  the  plaster  does  not 
check  or  crack.  The  richer  quality  of  this  surfacing  and  its 
having  been  applied  after  the  other  was  set  produce  a  joint,  as 
is  the  case  in  some  cement  walks. 

Last  summer  we  constructed  a  reservoir,  designed  by  W.  1). 
Lovel,  consulting  engineer,  of  Minneapolis,  for  Charles  City, 
Iowa.  The  specifications  called  for  a  1 13  :5  mixture,  which  wc 
do  not  believe  impervious  to  water,  and  a  coat  of  pla.-tcr  <:)ne- 
half  inch  thick  composed  of  one  part  cement  and  one  part  sand. 
to  be  placed  after  the  walls  had  set.  .\s  soon  as  it  was  com- 
pleted, and  filled  with  water,  leaks  were  discovered.  However, 
it  leaked  only  in  spots.  The  breaking  down  of  our  mixer  pre- 
vented continuous  running  and  a  week  old  joint  had  to  be  made. 
and  for  some  reason  the  i  :i  plaster  did  not  fulfil  its  mission 
by  preventing  the  leak. 
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To  overcome  the  trouble  \vc  used  a  waterproofing  material 
known  as  Rlaterite  Cement  Paint,  manufactured  by  the  Elaterite 
Paint  and  Manufacturing  Company  of  Des  Moines,  Iowa,  one 
coat  of  which  absohitely  stopped  all  leakage.  It  is  our  opinion 
that  this  i)aint  fulfils  the  requirements  for  a  waterproofing  ma- 
terial. The  arches  waterproofed  by  us  with  other  materials  have 
never  leaked,  but  the  waterproofing  was  used  on  what  we  believe 
to  be  waterproof  surfaces,  while  in  the  case  of  the  reservoir  it 
was  absolutely  known  that  a  wateri)roof  condition  was  produced 
only  after  the  application  of  the  Elaterite  compound. 

A  brief  discussion  of  this  product  may  be  of  passing  interest. 
The  base  of  the  paint  is  a  pure  carbon  ore,  elaterite.  called  also 
**Mineral  Rubber"  lx?causc  of  its  extreme  elastic  properties, 
found  in  Colorado  and  l^tah.  Because  of  its  insolubility  its  ex- 
tensive commercial  use  was  prevented  until  recentlv  when  a  pro- 
cess was  discovered  whereby  its  treatment  was  made  possible. 

The  pigment  ore  is  not  ground  as  is  usual  in  preparing  paint 
pigments  but  by  this  recently  discovered  special  process  it  is 
converted  into  a  liquid  that  enters  into  so  thorough  combination 
with  the  carrying  oils  that,  no  matter  how  thin  a  coat  is  used,  so 
long  as  every  part  is  covered,  a  waterproof  surface  is  obtained. 

The  manufactured  paint  of  this  ore  is  impervious  to  water. 
Brick,  tissue  paper,  etc.,  painted  with  it  are  shown  to  be  en- 
tirely protected  against  the  entrance  of  water.  Tt  is  almost  or 
practically  as  adhesive  as  glue  and  will  stick  to  any  kind  of  a 
surface,  never  becoming  brittle  and  cracking  or  peeling.  Tt  is 
non-combustible,  heat  only  making  it  tougher  and  more  ad- 
hesive. 

Elaterite  is  also  manufactured  into  a  gum  which  for  water- 
proofing bridges  and  other  level  surfaces  can  be  used  as  ad- 
vantageously as  the  paint.  l»ecause  this  gum  does  not  become 
hard  and  brittle  and  will  not  crack  from  vibrati(Mis  of  trains  it 
is  very  desirable  for  bridges  along  elevated  railroad  tracks.  Rail- 
road companies  have  recognized  this  fact  and  are  usmg  it  in 
preference  to  a  compound  of  tar  used  heretofore.  Tt  is  also  used 
to  calk  seams  in  sea-going  vessels. 

Tt  is  our  belief,  borne  out  by  experience,  that  the  finished 
(not  troweled)  surface  of  an  honest  1:2:4  mixture  placed  very 
wet  is  imj)ervi()us  t<>  water,  hence  needs  no  material  to  make 
it  waterproof.  It  is  a  hard  thing,  however,  to  so  convince  the 
skef)tical  and  suspici(nis  buver.  Concrete  girder  bridges  which 
we  have  Iniilt  that  are  not  waterproofed  but  which  turn  ab- 
solulelv  all  water,  show  this  most  forcibly.  These  girders  are 
comj>osed  of   1:2:4  niixture  placed  verv  wet. 

Tf  a  waterproof  material  is  needed  it  should  meet  the  follow- 
ing conditions  to  be  thoroughly  reliable: 

First, — Tt  must  be  absolutely   impervious  to  water. 
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Second, — It  must  have  adhesive  properties,  securing  and 
maintaining  a  firm  hold  upon  the  surface. 

Third, — It  must  not  be  affected  by  the  action  of  water,  even 
if  acid  or  alkaline. 

Fourth, — It  must  not  disintegrate  under  the  action  of  air  or 
water  and  it  must  completely  shut  out  these  disintegrating 
agencies  from  the  surface  on  which  it  is  api)lied. 

And  Fifth, — It  must  be  sufficiently  elastic  to  meet  the  ex- 
tremcs.of  expansion  and  contraction,  caused  by  changes  in  weath- 
er conditions,  without  cracking,  breaking  or  peeling. 


CKMKNT    SIDKWAI.KS. 

T.  II.  L'nokk.  Coon  Rapids.  Iowa.        ' 

Mr.  President: — 

In  presenting  this  paper  Ix'fore  the  convention.  I  have  out- 
lined in  a  general  way,  several  topics  that  sh(»ul(l  be  considered 
before  the  main  subject  is  discussed. 

1st.  Contracting. — As  most  cement  work  re(|uires  a  rigid 
contract,  we  should  Ixf  just  as  ])articular  in  getting  value  re- 
ceived as  the  man  is  who  gets  the  work  done. 

2nd.     "Honesty  is  the  best  policy." 

Cement  work  is  one  of  the  things  in  which  people  have 
been  badly  faked.  To  use  an  old  expression,  **\'ou  can  fool 
a  part  of  the  people  all  of  the  time,  and  ycni  can  fool  all  of  the 
people  a  part  of  the  time,  but  you  cannot  fool  all  of  the  peoi)le  all 
of  the  time.''  Usually  in  your  em])h)y  you  will  have  at  least  one 
man  who  will  get  the  idea  that  there  is  money  in  the  business. 
lie  starts  out  the  next  season  with  the  intention  of  making 
money. 

He  has  counted  all  the  profits  of  the  year  before,  but  has  not 
taken  into  consideration  any  losses  that  may  have  occurred.  Con- 
sequently on  meeting  with  some  loss,  he  slights  his  work,  and  the 
result  is  of  course  apparent.  This  puts  an  obstacle  in  the  way 
of  the  man  who  docs  good  work:  for  the  people  snon  lose  confi- 
dence, and  think  cement  work  a  failure. 

There  is  no  reason  why  cement  work  of  all  kinds,  if  pro])erly 
and  honestly  done,  should  not  last  the  lifetime  <>t  an  average 
man. 

In  treating  the  subject  "Cement  Sidewalks."  T  will  en(leav(»r 
to  give  my  plans  and  ideas  fr)r  the  laying  of  walks,  where  vary- 
ing conditions  are  met.  Some  think  that  a  walk  cannot  be  laifl 
without  first  Cf)nstructing  a  gravel  or  cinder  bed.  This  is  a 
mistake.  All  that  is  neederl  is  just  euDUgh  gravel  and  sand  lt> 
level  the  bed.  .A  cement  walk  can  1k^  laid  on  s^d.  cut  in  4  t<»<it 
squares  and  will  last  a  lifetime. 
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In  putting  down  a  walk  where  there  is  a  retaining  wall  and 
also  a  curb,  you  have  something  that  will  hold  water  like  a  tight 
vessel.  During  late  fall  rains  water  runs  down  the  bank  and 
behind  the  wall.  It  settles  under  the  walk,  and,  the  heavier  the 
bed  of  gravel  or  cinders  on  which  the  walk  is  laid,  especially 
if  in  a  clay  soil,  the  more  water  will  be  held.  The  consequences 
on  freezing  are  a  broken  up  sidewalk.  It  would  have  broken  had 
it  been  made  of  cast  iron.  In  laying  a  cement  walk  adjoining 
a  cement  or  stone  wall,  a  piece  of  paper  should  be  placed  between 
the  wall  and  the  walk,  so  that  when  the  walk  rises,  it  will  not 
adhere  to  the  wall.  In  such  a  location  it  would  be  best  to  s])end 
the  same  amount  of  money  in  putting  in  drain  tile  in  place  of  the 
gravel  and  cinders. 

Where  a  walk  is  laid  on  the  level,  put  the  worth  of  the 
fill  in  the  material  that  goes  into  the  walk,  and  I  will  guarantee 
much  better  results.  In  putting  down  walk,  I  consider  four 
inches  of  concrete  thick  enough.  In  regard  to  the  top  dres- 
ising,  I  would  rather  have  a  layer  one- fourth  inch  thick,  w-ell 
plastered  on  to  the  concrete,  than  to  have  more,  because  it  will 
then  all  set  together,  and  will  not  crack  loose.  All  concrete 
should  be  made  strong  enough  to  become  a  solid  stone  of  itself, 
and  all  you  want  is  just  enough  to  dress  it  up,  and  make  a  neat 
job. 

For  city  crossings,  cement  beats  all  other  materials,  both  in 
cheapness  and  durability.  We  are  putting  them  down  in  our 
city  six  inches  thick,  and  four  feet  wide  at  the  ends,  sloping 
them  a  little  at  the  sides.  I  will  say  for  the  benefit  of  some  ce- 
ment users,  who  have  not  pushed  this  kind  of  work,  that  they 
can  <be  put  in  for  20  cents  per  scjuare  foot,  where  gravel  costs  $1.00 
per  yard  on  the  ground.  Labor  can  be  secured  at  $2.00  per 
day,  and  cement  $2.00  per  barrel,  and  the  work  guaranteed  for 
^\z  years.  If  you  understand  your  business,  there  need  be  no 
fear  that  it  will  ever  make  you  any   further  trouble. 

There  is  one  more  subject  that  I  wish  to  touch  upon,  and 
that  is  a  "Cheap  John"  contractor,  who  vyill  tell  you  that  he  can 
put  down  just  as  good  a  walk  for  7  cents  per  foot  as  the  other 
fellow  is  putting  in  for  ten  cents. 

Now,  I  do  not  think  we  have  any  of  that  kind  present  at 
this  meeting,  for  they  seldom  attend  conventions :  but  if  you 
want  to  keep  up  your  reputation  and  your  bank  account,  you 
must  keep  up  y(nir  prices.  f(;r  there  are  none  of  us  who  can 
afford  to  work  for  nothing. 

DISCUSSION. 

Question — I  would  like  to  ask  the  gentleman  when  he  puts 
in  a  curb  if  he  puts  it  in  separately  or  whether  it  is  put  on  the 
outside  of  the  sidewalk.     Some  connect  the  surface  on  the  side- 
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walk  and  some  put  the  curb  in  separately  and  the  sidewalk  after- 
wards. In  some  cases  they  put  the  forms  up  and  then  the  side- 
walk is  filled  in  between  the  curb. 

Mr.  Ungcr — In  all  cases  where  I  put  in  a  curb,  I  put  it  in 
first  and  then  lay  the  walk  afterwards  and  let  it  project  over 
the  curb;  frost  heaving  under  the  walk  will  loosen  it  over  the 
curb  and  won't  split  your  walk.  It  has  got  to  come  up  when 
you  get  water  under  the  walk.  I  think  a  walk  looks  a  little 
better  without  a  seam. 

Speaker's  Name  Unknoivn — We  put  a  footing  on  our  curbs 
so  that  it  will  not  push  out  even  if  the  walks  rises  over  it. 
Put  your  w-alk  flat  on  top  of  the  curb  and  it  will  rise  up  in 
winter  time  about  one-half  inch.  Even  this  does  no  harm,  for 
it  will  go  back  down. 

Mr.  Unger — I  have  never  seen  a  walk  crack.  The  idea  I 
have  is  that  the  walk  looks  better  without  that  seam  than  it 
does  with  it. 

Mr.  W.  D.  Fans — My  objection  to  that  way  of  building  a 
curb  is  it  leaves  a  seam  right  at  the  edge  of  your  walk  for  the 
water  to  settle  in  between  the  walk  and  the  curb,  while  if  your 
walk  extends  over  the  top  of  the  curb  it  drains  every  bit  of 
water  to  the  gutter. 

Mr.  Metcgar — I  have  had  some  experience  in  all  lines  of 
flat  work  and  when  I  first  started  out  I  made  curbs  and  walks 
independent :  but  for  years  I  have  ])racticed  the  plan  of  covering 
the  curb  with  the  walk  and  in  such  construction  realize  as  well 
as  you  that  the  curb  becomes  a  part  of  and  a  support  to  the 
walk.  You  will  find  that  the  box  curbing  gives  the  Ixist  sat- 
isfaction. 

Mr.  R.  L.  Humphrey — Members  of  the  loiiw  Assoeiation  of 
Cetnent  Users:  Your  President  this  morning  asked  mc  if  I 
would  not  sav  a  word  to  vou.  T  told  him  ves,  because  I  could 
talk  cement,  as  T  had  been  in  the  business  a  great  many  years 
and  it  was  always  on  tap.  A  great  many  points  have  been  raised 
this  morning  that  I  would  like  to  discuss,  especially  the  numerous 
points  that  have  been  brought  up  about  sidewalks,  and  I  con- 
fess I  differ  radically  with  a  great  many  speakers  that  have 
given  their  views  on  the  subject. 

What  I  want  to  say  to  you  this  morning  is  along  a  bnx^der 
line  than  that,  thinking  that  perhaps  the  ideas  T  may  give  you 
will  do  you  some  good.  1  have  attended  a  great  many  con- 
ventions and  I  have  heard  expressed  the  views  of  thousands 
that  have  attended  them,  and  T  have  been  greatly  l)encfited  by 
their  experiences.  You  have  heard  people  say  that  cement  can 
be  used  by  anyone  and  the  first  point  T  want  to  emphasize  in  my 
remarks  is  the  contrary  opinion — cement  canjwt  he  used  by  any 
one.     Of  all  the  building  materials  that  we  have  it  is  the  one 
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material  that  requires  skill  and  knowledge  of  its  properties  in 
order  to  get  good  results  and  many  of  the  failures  that  you  have 
to  stand  for  financially  can  be  attributed  to  the  fact  that  you  did 
not  know  how  to  use  that  material  properly.  You  are  too  prone 
to  charge  failures  up  to  the  cement. 

Now  cement  has  been  made  in  this  country  since  '76  and  I 
think  we  have  a  pretty  good  brand  of  material.  We  have  driven 
out  our  foreign  competition  and  are  competing  successfully  in 
foreign  fields  which  in  itself  demonstrates  the  quality.  Of  course 
no  one  manufactures  an  absolutely  perfect  article  and  at  times 
the  material  may  not  be  quite  up  to  the  standard  but  even  the 
poorest  material  that  is  manufactured  is  a  good  material  if  you 
know  how  to  u.se  it. 

Among  some  of  the  points  that  come  up  is  the  selection  of 
materials  that  are  to  be  used  with  your  cement  and  therein  in 
many  cases  is  the  whole  jist  of  the  matter.  I  am  verv  familiar 
with  the  materials  that  are  found  in  the  East.  I  have  been  sur- 
prised to  read  articles  in  technical  papers  by  engineers  in  eastern 
and  southern  parts  of  this  country  of  the  failures  thev  have  with 
the  materials  and  I  could  not  exactly  understand  it :  but  the  past 
two  vears  T  have  made  it  a  business  to  become  familiar  with  the 
materials  that  are  available  in  all  parts  of  the  country  and  I  can 
now  understand  exactly  why  these  failures  occur. 

We  see  articles  in  the  papers  and  we  hear  people  talk  about 
clay  and  loam  not  being  detrimental  up  to  12  or  15  percent  and 
to  the. one  who  understands  what  these  terms  mean  it  is  all  right: 
but  let  us  put  ourselves  in  the  position  of  the  cement  user  who  is 
not  versed  in  the  matter  and  we  find  that  he  thinks  he  must  take 
ordinary  fine  clay  and  add  it  to  the  sand  and  thereby  dilute  the 
product.  As  a  result  you  get  worse  failures  from  a  proposition 
of  that  kind  than  from  anv  other  cause.  Now  vour  sand  has  er^t 
to  be  clean  and  by  that  we  mean  free  from  foreign  material  like 
vegetable  mold  and  any  substance  that  is  going  to  hurt  the  bond, 
but  it  doesn't  mean  that  the  fine  material  such  as  you  have  in  sand 
or  that  a  dav  is  going  to  hurt  it :  but  it  is  ffoing  to  benefit  it.  and 
the  prime  object  in  a  mixture  is  to  ofot  the  material  so  proportioned 
that  you  have  reduced  your  voids  to  a  minimum,  .\gain  T  say 
that  vou  have  got  \c\  have  vour  material  graded  from  the  coarse 
down  to  the  finest  particles  and  the  more  of  those  voids  that  are 
filled  with  finer  particles  the  further  will  vour  cement  go.  Pro- 
fessor Marston  has  given  us  some  interesting  points  this  morning 
showine:  what  he  has  done  in  thi^  field  in  developing  the  strength 
of  the  block. 

On  the  question  of  the  strensfth  i^t  the  material.  You  are  in 
competitioti  with  brick,  and  with  natural  stone  and  when  you 
consider  that  this  natural  material  has  taken  hundreds  of  years 
to  form  you  cannot  expect  to  get  the  same  strength  in  a  material 
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which  is  formed  under  the  same  conditions  in  the  course  of  a 
month  or.  as  some  people  us  it,  two  or  three  weeks.  As  we  saw 
irt  that  table  of  Professor  Marston's  the  concrete  after  a  period  of 
five  months  will  hold  1900  pounds.  The  poorest  kind  of  a  brick 
will  withstand  considerable  over  6000  pounds  per  inch  and  when 
you  get  into  the  granites  you  have  2200  and  2400  and  sometimes 
as  high  as  30.000  pounds  per  square  inch. 

I  know  lots  of  you  feel  that  these  criticisms  wc  give  you  arc 
going  to  hurt  you.  You  have  got  to  learn  your  faults  and  they 
have  got  to  be  put  right  home  to  you.  That  is  one  of  the  chief 
advantages  of  attending  these  conventions,  to  get  the  facts  put 
bef<)re  you  so  that  you  will  get  to  thinking  and  in  thinking  you 
will  solve  the  difficulty. 

Now  the  question  of  porosity  is  important.  The  block  that 
is  dense  keeps  the  water  out  and  certainly  that  is  one  of  the 
objects  in  constructing  a  building — to  shield  from  the  elements. 
Som6  of  you  have  built  houses  in  which  the  first  heavy  rain 
makes  the  wall  paper  come  oflF  and  you  have  corrected  the  fault. 
You  have  done  so  by  filling  your  voids  thoroughly  and  keeping 
enough  water  in  there  so  that  the  cement,  which  depends  on  the 
water:  crystallizes.  Tt  is  essential  to  have  the  water  well  put  on 
the  block  after  it  is  made  because  the  process  of  crystallization 
is  slow  and  requires  time. 

You  will  see  from  Professor  Marston's  tests  that  the  older 
the  block  is  the  stronger  it  is.  If  you  deprive  it  of  water  you  can 
prevent  its  gathering  any  strength  whatever.  Now  I  think  one 
of  the  troubles  you  are  having  is  due  to  the  fact  that  you  make 
up  the  block  todav  and  then  expect  to  put  it  into  the  work  to- 
morrow. You  will  have  to  rapidly  get  into  a  condition  where 
you  carry  these  blocks  on  hand  and  where  you  get  them  cured 
sufficiently  to  acquire  the  strength  that  is  necessary  in  the  build- 
ing. A  two  story  house  d(H\s  not  require  any  great  amount  of 
strength  to  sustain  the  wall  but  let  us  take  a  case  where  thev  build 
a  wall  twenty-five  feet  high  that  is  obliged  to  carry  a  girder  and 
a  lean-to  roof.  The  contractor  who  had  the  walls  to  build 
started  his  work  in  November  the  weather  being  exceedingly  cold. 
He  did  not  have  more  than  thirty  days  before  he  was  expected  to 
put  the  block  in  the  wall  and  the  block  would  alni(\st  crumble  in 
your  hands.  •  He  had  guaranteed  to  carry  that  50  foot  girder  25 
feet  high  with  a  lean-to  roof  on  the  other  side.  Do  not  rush  in 
and  guarantee  things  you  cannot  perform  because  you  will  lose 
in  the  end.  You  need  to  study  your  product,  know  and  try  to 
remedy  its  weaknesses  and  turn  out  the  \\q<X  block  that  is  pcxssihlc. 

Another  point  comes  up  for  those  who  gr)  Into  the  block 
business  for  the  first  time.  They  make  an  estimate  of  what  they 
can  sell  those  blocks  for :  probably  they  have  been  misled  by  cer- 
tain statements   when   they   purchased  their   machines  or  have 


t24  THE  IOWA  EyCLXEER 

gotten  their  ideas  from  other  sources.  After  they  have  been 
operating  their  machine  for  awhile  they  find  they  can  not  make 
good,  in  other  words,  the  block  is  costing  a  good  deal  more  than 
they  are  getting  for  it.  In  order  to  still  continue  in  business  they 
raise  the  price.  This  higher  price  they  will  not  be  able  to  get 
readily  so  they  attempt  to  meet  the  conditions  by  decreasing  the 
cement  used  and  therefore  reduce  the  quality  of  the  product. 
Xow  that  is  one  of  the  greatest  faults  you  could  think  of.  What 
vou  want  to  do  is  to  studv  the  natural  materials  vou  have  in  the 
shape  of  sand  and  gravel,  find  out  the  proportions  to  be  used  and 
don't  use  arbitrarily  a  i  to  3  or  i  to  4  mixture  simply  because 
vou  understand  somebodv  else  does.  Xo  materials  are  exactlv 
alike.  They  require  different  handling,  different  treatment,  and 
you  should  study  your  material  if  you  want  to  get  good  results. 

I  have  not  intended  to  say  as  much  as  I  have.  In  conclusion 
I  will  say  that  the  man  who  knows  a  great  deal  about  cement  gets 
the  greatest  amount  of  good  out  of  these  conventions;  the  man 
who  doesn't  know  anything  doesn't  get  much.  That  may  seem 
a  strange  proposition  to  you.  You  must  get  \-our  own  exper- 
ience, then  vou  can  come  here  and  have  someone  else  tell  vou 
what  the  causes  of  vour  failures  are.     You  must  tr\'  them  for 

m  m 

yourself  and  then  come  to  these  conventions  and  tell  your  troubles 
and  someone  will  get  up  and  tell  you  the  reasons  for  them.  This 
is  especially  essential  to  success  in  the  block  business  for  nearly 
everv  one  must  make  a  failure  before  he  siKceeds. 

I  think  the  work  that  is  being  done  in  Iowa  by  everyone  w^ho 
is  using  cement  is  extremely  gratifying  and  it  is  a  revelation  to 
me  to  be  with  vou  and  to  see  the  varied  forms  in  which  cement  is 
bcin;nr  used  in  the  state.  I  certainly  think  you  will  process, 
especially  if  you  attend  these  conventions  and  take  part  in  them. 

1  thank  you  gentlemen,  for  listening  to  me  and  thank  you. 
Mr.  Coutts,  for  calling  on  me. 


AFTERNOON  SESSION,  FRIDAY,  FEB.  9th. 

factory  arrangemknt  and  equipmext. 

Wm.  R.  de  \'ries.  Ida  Grove.  Iowa. 

The  factory  should  be  located  on  the  railroad  or  a  sidetrack, 
as  !t  is  cheaper  to  haul  sand  from  the  pit  to  the  plant,  than  finished 
blocks  from  the  plant  to  the  railroad  or,  to  jobs  around  town. 
Breakaj^e  is  also  less  and  a  factory  located  in  town  is  better  ad- 
vertised. 

Buildings  should  be  erected  oi  blocks,  with  the  exterior  as 
pleasing  as  possible.  A  building  50x100  feet  gives  ample  room 
for  a  plant  of  two  hundred  blocks  capacity  per  day. 

Machines  and  mixer  are  best  located  in  such  a  manner  that 
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the  concrete,  after  being  delivered  from  the  mixer,  need  not  be 
rehandled  but  when  dumped  on  a  concrete  floor,  can  be  directly 
shoveled  into  the  block  machine.  Concrete  floors  should  also 
be  provided  under  and  around  the  machine,  also  plenty  of  light 
where  machine  stands. 

Have  tracks  through  the  building  and  outside  yards  and 
provide  turn-tables  at  convenient  places.  12  pound  T-rails  spiked 
to  2X4's  or  light  half  cedar  posts  are  of  sufficient  weight.  How- 
ever, a  good  and  cheap  track  can  be  made  of  2x4's  with  buggy 
tire  iron  for  the  top.  Make  these  tracks  in  16'  sections,  in  order 
that  they  may  be  easily  moved  around  the  yards,  when  piles  of 
blocks  need  to  be  extended  temporarily. 

While  we  never  have  used  double-decked,  all  steel  cars  for 
curing  and  transferring,  we  think  they  would  be  a  great  help,  as 
the  handling  of  blocks  is  a  very  important  item  and  should  be 
made  as  easy  as  possible.  Any  hard  labor  saved  in  this  way  will 
amply  repay  in  the  larger  amount  of  blocks  that  can  be  made 
with  the  same  number  of  men. 

We  use  for  our  green  blocks  racks,  made  of  2x4*8.  24"  on 
centers  and  about  12''  high.  They  are  from  12  to  18'  long  and 
portable  and  can  be  placed  in  the  building  where  most  conven- 
ient. They  should,  of  course,  be  as  close  to  the  machines  as 
possible. 

A  space  in  the  building  20^x70'  is  sufficient  for  curing  and 
will  hold  more  than  one  week's  work,  setting  the  blocks  on  end. 
The  first  work  in  the  morning  always  l^egins  with  removing  to  the 
outer  yards  one  day's  work  of  the  oldest  blocks,  which  probably 
have  been  sprinkled  and  cured  for  a  week. 

Provide  the  sprinkling  place  with  a  bed  of  sand  about  10" 
deep  and  keep  this  part  of  the  house  dark  allowing  no  sunlight 
to  play  on  the  green  blocks. 

Hydrants  should  be  placed  conveniently  in  the  building; 
two  hydrants  ought  to  be  enough  for  the  size  of  building  men- 
tioned. 

An  automatic  sprinkling  device  is  an  ideal  arrangement, 
as  the  sprinkler  can  be  turned  on  and  do  its  work,  while  the  men 
are  busy  elsewhere  and  thus  no  extra  man  is  needed. 

For  handling  blocks  we  use  block-lifters,  which  can  be 
easily  and  cheaply  made  of  pieces  of  hardwood  alxiut  2%''  thick 
of  a  size,  which  readily  slips  into  tlic  hollow  space  of  the  block 
and  through  which  is  bored  a  hole  longitudinally  and  a  gas  pipe 
inserted. 

For  measuring  sand  and  gravel,  we  use  boxes,  which  are  set 
on  the  cars  and  which  hold  exactly  the  different  batches  in  pro- 
portion to  the  amount  of  cement  to  be  used.  Allow  the  track  to 
decline  enough  from  the  sand  pile  towards  the  mixer  to  make 
the  loaded  cars  run  without  the  need  of  pushing. 
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The  cement  house  should  be  large  enough  to  hold  300  barrels 
and  built  independent  from  the  main  building.  It  must  be  abso- 
lutely dry.  \\Tien  track  is  laid  up  to  it,  it  requires  only  a  short 
time  in  the  morning  to  pile  enough  sacks  on  the  cars  to  last  a 
day  and  to  deposit  them  near  the  mixer. 

E>o  not  neglect  to  have  a  good,  dry  place  for  the  odd  molds, 
which  necessarily  must  accumulate  on  vour  hands. 

Pile  the  blocks  in  the  outside  yards  in  piles  of  even  numbers, 
say  400  pieces  to  the  pile  and  mark  the  age  of  the  blocks  on  each 
piie.  It  is  very  hard  and  tedious  work  to  lift  blocks  from  the 
cars  and  carr\*  them  the  whole  length  of  the  jnle.  In  order  to 
avoid  this,  we  have  made  a  contrivance  which  does  away  with 
considerable  of  this  work.  It  is  a  dolley,  consisting  of  two  hard 
wood  rollers  and  a  hard  wood  frame,  about  12^'  wide  and  24" 
long.  After  piling  the  first  row  of  blocks  on  the  ground,  we  lay 
short  4"  strips  on  them.  These  are  removed  gradually,  while  the 
layer  increases,  then  a  block  is  put  on  the  doUey  and  it  is  rolled  to 
the  further  end  of  the  pile.  This  is  continued  until  the  layer  is 
of  the  same  length  as  the  lower  one.  Piling  is  always  begun  at 
the  end  farthest  away  from  the  track.  In  this  manner  it  is 
possible  to  pile  the  blocks  higher  with  considerable  less  work  than 
vou  could  otherwise,  and  also  do  awav  with  too  manv  drive-wavs 
between  the  piles. 

The  buildings  and  outer  yards  must  be  kept  in  the  best  of 
order:  provide  a  special  place,  if  possible  out  of  sight,  for  the 
broken  pieces,  which,  by  the  way.  may  be  utilized  for  underpin- 
ning  small  outbuildings  and  can  always  be  sold  to  good  advan- 
tage. Reserve  a  prominent  place  near  the  main  entrance  for  dis- 
playing odd  work  and  lay  up  a  little  wall,  using  thin,  dark  paint- 
ed strips  of  wockI  to  represent  mortar  and  thus  show  off  what 
can  be  done  in  the  wav  of  belt  courses,  cornice  work,  columns,  etc. 


DifTVEtOPMICXT  OF  COXCRETE   WiiRK   [X  THE  STATE. 

T.  H.  MacLXixald.  lozini  State  College. 

Results  of  Inquiries  to  County  Boards. 

The  work  done  during  the  past  year  in  the  varicius  counties 
of  the  state  is  quite  indicative  ot  the  generaJ  attitude  adopted 
toward  the  use  oi  c«.>ncrete  in  the  0-"»nstructii?n  oi  bridges^  abut- 
ments, ajid  culverts.  The  tren<l  «.u'  •ipinit^n  oi  the  township  and 
county  road  nien  alike  is  niore  and  more  toward  this  form  of 
c<->nstruction  as  the  iTii.'»st  suitable  tor  such  purpf)se<. 

[♦!  order  to  gain  a  j^eneral  idea  oi  the  amount  of  work  which 
had  been  done  in  the  state  during  i<x»5  by  the  counties,  a  Mank 
ionn  was  sent  out  to  each  county  N^ani  asking  tor  the  number 
ot  arch  or  Hat-top  reintV^rced  oncrece  bridges  and  culverts  built 
during  the  year.     As  usual  with  such  inquiries,  the  results 
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not  altogether  satisfactory.     Forty-five  of  the  ninety-nine  coun- 
ties sent  in  reports  which  gave  the  following  results: 

Twenty-seven  counties  used  no  concrete  during  1905,  but  of 
this  number  eleven  had  used  concrete  in  either  culverts  or  piers 
prior  to  last  year ;  or  else  contracts  were  let  for  work  to  be  erect- 
ed during  the  coming  year.  This  leaves  fourteen,  or  about  thir- 
ty-two percent  of  tlie  total  number  of  replies  received,  reporting 
no  concrete  used.  It  is  possible  that  in  some  of  these  instances 
the  report  covered  only  one  supervisor's  district,  and  yet  so 
many  of  the  counties  reporting  **no  concrete  used*'  is  indicative 
of  the  need  of  agitation  and  of  the  distribution  of  all  possible 
information  along  this  line. 

Two  counties,  Decatur  and  Calhoun,  report  the  use  of  con- 
crete for  piers  and  abutments  only.  Those  reporting  contracts 
let  for  work  to  be  constructed  during  the  coming  year  are  Audu- 
bon, Carroll  and  Clinton.  In  a  few  cases  the  township  road  offi- 
cers are  taking  up  the  work,  as  is  reported  from  Wapello  and 
Grundy  counties.  Among  those  reporting  "no  concrete  used'*  are 
a  number  of  counties  in  which  there  is  every  reason  to  believe  the 
work  has  already  begun,  and  the  report  must  be  incorrect  or  at 
least  incomplete.  The  counties  which  have  begun  the  use  of 
this  material  are  holding  steadily  to  their  course  and  building 
each  year  a  number  of  permanent  structures.  The  following 
schedule  shows  the  work  done  in  a  number  of  these  counties 
during  the  past  year.  The  first  schedule  (A)  is  for  the  flat  top 
culverts  and  the  seciMid  schedule  (B)  is  for  the  arch  top  culverts 
and  bridges. 

SCHEDULE  "A". 

FLAT  TOP. 
COUNTY  CULVERTS  OB  BRIIKiKS  ^COST    ~ 


Black  Hawk  4 — 26'  clear  span — ^Thatcher  bars  $3160.00 

2 — 23'  clear  span  1  per  cent  x  sec.  area  2480.00 

1 — 20'  clear  span  I  per  cent  x  sec.  area  460.00 

Boone  14'  clear  span"  7-2000  Ihs^  I -beams  271.00 

Bremer  4—12'  to  16'  spans— R.  R.~rana  Tnd   %''~~to 

1%"  steel  rods^Averatre  126 .  00 

Greene  16'  span — ^Kahn  Bars  ~  fOOToO 

5'  span — 60  lbs.  R.  R.  rails  195.00 

Dickinson  5  x  5^^^^^^Top~&-y'  roiind  rod"&^2^~c.  to  c.  76.00  cii.  yd. 

Humboldt  ^     P^^OJLlong" ___! 165J)0 

Hamilton  2~x^-^3^Mong-^^^^TSrbed'wire    "  76740 

2  X  2—40'  long— Barl)ed  wire  79.90 

Poiweehiek  4'— 60'  longiTCahn  i~cTT7rc7Ct>ncrete  557;^per  yd.  750 . 00 

Story  4"x"6^l"6'"roadway_"  "    ~_  _' _~~~  300.00 

^ViuBhington  3~spa'n— 3"  gas  p~lpe-^18"~c.  to^^^ '_  190.25 

Woodbnry  6'~span— 40'  long-^Johnson  bars  ann  wire 

meshing  600.00 
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SCHEDULE  "B". 

ARCHED  TOP — CULVERTS  OR   BRIDGES. 

Black  Hawk  VlVk   span — 1  per  cent  section  area  Thatcher 

bars 11200^00 

Bremer  6' — 6'  to  8'   span — barbed    wire — Aver.  TSTOO 


Hamilton                6  x  5'3"—40'  long.  200  lbs.  barbed  wire  "  2«7.00~ 

5  X  6'4"— 40'  long.  200  lbs.  barbed  wire )  ^^  ^^ 
3  X  4'6"—  40'  long.  120  lbs,  barbed  wire  j  <>w.  w 

Story                       5'  span                                 ~_  370.00 

Tama  3 — 6'  span  at  $9.45  per  cu.  yd. 

wSSdbS?i^             ^    "3T8=^vnr20'6^j5hH53H  i       Z^ 
iz    span       ^  gQ_^  ^  14'       Johnson  )        wu.uu 

Worth                     16'  span                     Tnone  210.00 

8'  span                       none  75.00 

In  addition  to  these,  the  following  brick  and  stone  arches 
are  reported: 

SCHEDULE  "C". 


Boone  Brick  arch — 5'  span — 50'  long  |3o0.00 

Stone  arch — 5'  span — 34'  long  164 .  00 

Union  Brick  arch^  x  6 — 20'  long^|13  per  ft~  260.00 
Brick  arch — 6  x  6—26'  long— 113  per  ft.              338.00 

Cost  and  Prices. 

Particular  attention  is  called  to  the  range  in  prices  as  given 
for  the  different  counties.  This  may  be  accounted  for  in  a  meas- 
ure by  the  variation  in  the  price  of  the  materials  delivered,  and 
also  the  relative  difficulty  of  pursuing  the  work  under  conditions 
imposed  by  the  location  of  the  structures.  [However,  these  rea- 
sons are  not  altogether  satisfactory  when  the  range  of  prices  is 
so  wide.  For  instance,  one  county  reports  the  work  to  cost  35c 
per  cubic  foot  which  means  $9.45  per  cubic  yard,  while  another 
county  reports  the  concrete  to  cost  $6.50  per  cubic  yard.  In 
each  Portland  cement  and  gravel  were  used  and  the  difference  in 
prices  could  not  possibly  be  due  to  variation  in  the  prices  of  the 
materials  used].  A  good  example  of  the  reasonable  cost  of  con- 
crete work  under  fairly  favorable  circumstances  is  the  reinforc- 
ed concrete  bridge  re[K)rted  from  Boone  county.  The  abutments 
and  wing  walls  are  about  seven  feet  high  and  eighteen  inches 
wide  on  top,  with  a  batter  of  about  yi"  to  the  foot  on  the  outside. 
The  top  is  a  14"  slab  of  concrete  with  a  clear  span  of  14  feet  rein- 
forced with  seven  lines  of  T/'  I-beams  having  their  ends  embedded 
in  either  abutment.  There  is  a  16  foot  roadway  with  a  10"  felloe- 
rail  on  either  side  and  a  two-rail  gas  pipe  railing.  Sand  and 
gravel  cost  $1.00  per  cubic  yard  and  cement  $2.00  per  barrel 
plus  haulage.     The  structure  completed  cost  $271.00.     The  con- 
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struction  of  this  bridge  was  in  charge  of  Mr.  V.  O.  Holcombe 
who  IS  superintendent  of  bridges  for  that  county. 

As  to  the  relative  merits  of  the  contract  system  and  the  day 
labor  system  on  such  work,  an  examination  of  the  reports  from 
the  various  counties  showed  that  of  those  reporting  which  system 
was  used,  just  half  used  the  contract  system  and  the  other  half 
the  day  labor  system.  For  the  ordinary  small  structures  where 
the  counties  can  find  a  thoroughly  reliable  foreman  to  take  charge 
of  the  work,  they  will  in  most  cases  undoubtedly  get  the  work 
done  more  economically  by  day  labor,  but  for  the  larger  struc- 
tures and  those  entailing  a  considerable  amount  of  machinery, 
equipment  and  engineering  skill  the  contract  system  should  be 
used.  When  this  system  is  followed  the  countv  should  not  fail 
to  have  a  man  employed  who  thoroughly  understands  the  work  to 
inspect  during  the  progress  of  construction  and  require  the  con- 
ditions of  the  contract  to  be  fulfilled.  The  time  to  inspect  con- 
crete is  while  it  is  being  mixed  and  placed  in  position — not  after 
the  structure  is  completed. 

Concrete  and  the  Materials  Used  to  Make  it. 

To  so  many  county  and  township  men  there  seems  to  be  a 
certain  misunderstanding  of  the  properties  of  concrete,  and  why 
certain  conditions  must  be  imposed  upon  its  use  to  produce  re- 
liable results.  While  it  is  true  that  a  certain  amount  of  technical 
skill  and  knowledge  must  be  employed  in  profxirtioning  the  ma- 
terials and  in  designing  the  structures,  the  whole  subject  can  be 
well  understood  by  any  county  or  township  road  official  who  will 
give  to  it  intelligent  thought.  In  the  first  place  it  is  necessary  to 
know  the  influence  that  each  of  the  materials  used  in  its  com- 
position has  on  the  final  product,  and  when  these  are  understood 
such  conditions  as  might  be  called  theoretical  or  impractical  will 
be  found  not  only  reasonable  but  essential. 

(a)  Portland  Cement.  The  superiority  of  Portland  cement 
over  either  natural  or  slag  cements  would  recommend  its  use  even 
to  the  exclusion  of  the  others.  The  manufacture  of  tliis  cement 
was  first  begim  in  1827  and  it  takes  its  name  from  its  resemblance 
in  color  when  set  or  hardened  to  the  stone  found  on  the  Isle  of 
Portland.  It  is  a  product  of  the  burning  together  of  about  75  per 
cent  of  limestone  and  about  25  per  cent  of  clay,  finely  gnnmd 
and  intimately  mixed  together  and  burned  to  the  point  of  incipient 
vitrification,  or  the  point  at  which  the  materials  fuse,  forming  a 
clinker.  This  clinker  is  then  ground  to  a  very  fine  powder  wliich 
is  placed  in  bags  or  barrels  ready  for  the  market. 

There  are  a  numlx^r  of  very  important  considerations  wliich 
affect  the  quality  of  the  finished  product,  the  first  being  the  com- 
position and  proportioning  of  the  raw  materials.  If  the  propor- 
tion of  lime  is  too  high  the  result  will  he  a  cement  which  sets 
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^ii'iWiT  an*"!  »iri  Ifkilj  -irjCLiir.  "free"  I'^rjt.  If  die  pr:-pt:ciijci  o: 
.•.:a;-  L^  VjO  >.i;^.  the  iLirLker  Ls  likeiy  -::■  be  jvirbcmeti  lad  :he 
«tr;n;^  ';r  'r^Z'iATiir^i^  f\':i^:xrf  'A  rhe  rcrnen-i  will  be  -farra^evi  if  r&x 
'festrovitrL 

Thert  arre  al*j  a.  ntcr-ber  -jf  sabstinces.  sucri  a^  nzagaesa 
ami  ^ulptva^  of  Itsie,  which  are  re^^detl  a*  Lupurities  'iietrriien- 
tal  rri  !fie  qtutlrty  of  uhe  cemcnr  if  fc'tnid  in  an/  o.jcsi'icnbic 
amricnt,  an«i  die  raw  materials  must  be  5*j  chctsen  as  t-:*  give  liow 
prrjprjrtii'jrM  of  iach  tniptiririei. 

The  *ef.r>nri  cotiiidcrariijn  Ls  die  bamrng  -jt  cunkerxag:  >5  the 
material*-  Revolving,  cviindrical  idlns  are  ased.  the  ra-*-  asa- 
cerial.*  pai».*!ng  in  at  one  end  and  bailing  fr.-jm  the  c»dier  in  sznall 
fxack  lam:prt  or  clinkeri.  Under-burning  does  not  often  occnr 
excejit  with  a  rr/ixzurt  having  D'jO  high  a  pn>portioQ  of  claj  or  in 
CTifwe/'iaencc  of  v>me  defect  rn  the  kiln  itself.  .\n  exan^e  of 
thw  '■jcctirred  where  the  product  of  a  certain  kiln  was  crianged 
tT^jfTi  a  p^x>r  tr>  a  standard  grade  of  cement  by  tncreasing  the 
length  of  the  kiln  abont  20  feet.  Under-burning  produces  a  quick 
Ktting,  weak  cement  and  one  which  would  usually  fail  to  pass 
the  fineness  test. 

^Hcr-buming  is  also  apt  to  »jcctir  with  a  mixture  having  too 
high  a  proportion  of  clay,  and  the  prr^uct  will  be  a  slow  setting 
cement,  deficient  in  hardening  qualities. 

To  prove  the  qualhy  of  the  cement  a  number  of  standard 
test^  have  been  devised  as  follows: 
(i)     Tensile  Strength, 
i  2}     Soumlness, 

(3)  Time  of  Setting, 

(4)  Specific  Gravity. 

These  tests  are  reliable  when  conducted  in  a  first  class  labor- 
at^^ry  and  there  are  sufficient  "tricks  of  the  trade"  to  make  it 
dt«iirable  for  prospective  purchasers  to  order  cement  subject  to 
the  standard  tests. 

The  Highway  Commission  has  access  to  the  cement  labora- 
tory of  the  Engineering  Experiment  Station  at  Ames  and  cement 
is  tested  for  county  or  township  officers  at  actual  cost,  which 
ranges  from  abrmt  $2.00  to  S5.00. 

The  production  of  Portland  cement  in  the  United  States  for 
1904  was  26.505,881  barrels,  an  increase  of  more  than  four  mil- 
lion barrels  over  the  1903  output.  L'p  to  the  present  time  there 
have  been  no  cement  factories  in  the  state,  but  recently  definite 
steps  have  been  taken  to  establish  a  Portland  cement  factory  at 
Mason  Citv. 

The  prices  paid  for  cement  have  varied  considerably  in  the 
different  counties,  varying  from  $1.50  to  $2.55  per  barrel.  The 
quotations  for  this  spring  are  considerably  higher  than  for  a 
year  ago,  and  it  seems  probable  that  cement  will  be  quoted  at 
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least  fifty  cents  higher  per  barrel  for  the  first  shipments  at  least 
and  the  sales-agents  give  notice  of  even  further  advances  in  price. 
With  the  establishment  of  new  factories,  however,  and  increased 
output  from  those  already  in  operation,  it  is  not  likely  that  the 
price  will  remain  long  above  the  quotations  for  the  past  year. 

Reinforced  Concrete. 

Concrete  beams  or  slabs  when  reinforced  with  iron  or  steel 
rods  will  safely  carry  two  or  even  three  times  the  loads  of  plain 
concrete.  It  can  also  be  used  for  structures  that  would  be  neith- 
er safe  or  economical  if  built  of  the  concrete  alone.  This  is  es- 
pecially true  of  flat  topped  bridges  and  culverts  which  the  High- 
way Commission  is  recommending  for  general  use.  The  design 
is  a  simple  box-shaped  structure  with  wing  walls,  extending  at 
each  end  at  an  angle  of  about  30**  to  the  axis  of  the  culvert.  This 
shape  was  adopted  for  several  reasons,  chief  among  them  being  the 
simplicity  of  design  and  consequent  ease  of  construction ;  forms 
that  can  be  built  at  reasonable  cost,  and  economical  combination 
of  steel  and  concrete.  The  forms  for  the  smaller  sizes  can  with 
care  be  used  a  number  of  times,  which  materially  reduces  the  cost 
of  each  culvert.  The  dimensions  of  reinforcement  for  such 
structure  recommended  by  the  Commission  is  given  in  the  fol- 
lowing table  taken  from  the  report  of  the  Committee  on  Roads 
and  Pavements: 

DIMENSIONS  OF  REINFORCKD  CONCRKTK  CULVERT  TOPS. 

Depth  or  Reinforcing  area  Si>acing  of  %  inch 

Clear  Span  Thickness  per  foot  Corruga'ted  Bars 

2  feet  6  inches  0.60  sq.  Inches  11  inches  c.  to  c. 

4  feet  8  Inches  0.84  sq.  inches  8  inches  c.  to  c. 

6  feet  10  Inches  1.08  sq.  inches  6  inches  c.  to  c. 

8  feet  12  inches  1.32  sq.  inches  5  inches  c.  to  c. 

10  feet  14  inches  1 .56  sq.  inches  4  inches  c.  to  c. 

12  feet  16  inches  1 .80  sq.  inches  4  inches  c.  to  c. 

DIMKNSIOI<^  OF  REINFORCED  CONCRETE  CULVERT  TOPS. 

Height  atx>ve  Reinforcing  area  Spacing  of  %  inch 

bottom  Thickness  per  foot  Corrugated  Bars 

2  feet                6  inches  0.30  sq.  inches  20  inches  c.  to  c. 

4  feet  6  inches  0.30  sq.  inches  20  inches  c.  to  c. 

6  feet  10  inches  0.54  sq.  inches  12  inches  c.  to  c. 

8  feet  11  inches   .  0.60  sq.  inches  11  inches  c.  to  c. 

"Ordinarily  independent  foimdations  are  built  for  the  side 
wall  in  the  case  of  larger  culverts  and  are  connected  by  a  5  inch 
slab  of  concrete  to  protect  from  undermining.  The  reinft>rcing 
used  amounts  to  i  per  cent  for  the  culvert  tops  and  ^{>  per  cent  for 
the  sides.  While  corrugated  bars  are  mentioned  in  the  above 
tables  the  specifications  provide  for  using  plain  bars  if  more  con- 
venient.    The  loads  used  in  proportioning  the  covers  of  these 
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culverts  are  (yoo  lbs.  |x?r  square  foot,  plus  a  concentrated  load  of 
4S(X)  ll>s.  (e(|uivalcnt  to  a  i6  ton  road  roller.)" 

Steel  for  Reinforcing, 

There  are  a  number  of  patented  forms  of  steel  on  the  mar- 
ket which  can  be  used  for  reinforcing,  and  in  addition  to  these 
a  number  of  common  commercial  forms  of  steel  have  also  been 
employed  by  various  counties.  Harb  wire  for  reinforcing  is  very 
good  as  it  can  be  well  distributed  throughout  the  concrete,  but 
the  tendency  is  to  use  entirely  too  little  as  the  cross  section  of 
the  single  wire  is  very  small  and  a  very  large  number  of  wires 
nuist  be  used  to  obtain  a  one  per  cent'  reinforcement  which  is 
reconunended  for  the  culvert  tops.  Barb  wire  also  costs  per 
pound  fully  as  much  as  many  of  the  patented  forms.  A  number 
i>f  counties  during  the  past  year  have  used  the  patented  reinforce- 
ment for  the  culvert  tops  and  have  used  old  iron  of  various  kinds 
for  the  side  walls,  abutments  and  other  construction  where  great 
strength  is  not  required,  and  this  is  a  good  practice.  Taking  into 
consideration  the  greater  area  required,  the  labor  of  using,  and 
such  factors,  it  is  doubtful  if  for  the  important  parts,  partictdarly 
the  tops,  of  the  structure  counties  can  use  old  iron  such  as  rail- 
road irons,  eve  bars  and  such  material  as  eeonomicallv  as  thev 
couUl  the  regular  reinforcing  steel. 

DISCUSSION. 

Mr.  Marsh — I  would  like  to  ask  Mr.  MacDonald  why  these 
bridges  are  calculated  to  carry  such  heavy  loads  when  steel 
bridges  are  generally  tigured  to  carry  one  hundred  pounds  to  the 
square  iooi  with  a  factor  of  4  and  he  calls  for  six  hundred  pounds 
to  the  square  iooi  with  a  factor  of  about  10. 

Mr.  MacDonald — Mr.  Chairman,  I  answer  that  by  sayings 
that  these  bridges  are  calculated  to  be  put  up  by  township  trustees 
and  county  supervisors,  men  who  have  not  had  so  much  exper- 
ience as  contractors  wh(.)  are  putting  up  the  steel  bridges  and  we 
have  to  make  a  pretty  large  allowance  tor  the  inexperienced  man. 

Mr.  Marsh- -\  want  to  say  that  a  gentleman  in  Chicago  has 
gotten  a  patent  on  a  reinforced  concrete  plank  for  use  as  a  bridge 
^oor.  1  Ix^lievc  our  r>rdinary  steel  bridges  are  not  calculated  to 
carrs  a  reinforced  Hoor  y}T  a  permanent  tioor  of  the  ordinarv 
construction  as  they  are  not  heavy  enough  nor  strong  enough. 
lie  is  ^t^etiin^  reaily  t«.^  pu-t  these  planks  on  the  market  and  thev 
look  i^XKHl  to  ine. 

Frofcssor  Marston — It  should  be  said  also  in  connection  with 
these  concrete  bridges  and  culverts  tiiat  that  includes  the  dead 
\\eij.:ht  .>f  the  cover  whicli  may  be  as  much  as  three  hundred 
[KJUiuls  to  the  square  ftH>t  <^r  perhaps  more  and  that  does  not  make 
the  c^Mnjjarison  quite  so  strong  as  otherwise  it  might  seem.  Anoth- 
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er  reason  for  adopting  these  heavy  loads  is  that  it  is  possible  to  jx^t 
the  strength  with  the  concrete  at  a  cost  that  is  very  reasonable 
and  we  want  not  only  a  good  bridge  but  the  very  best. 

THE  ABUSKS  01?  THK  CONCRKTK   INDUSTRY   AND   ITS  RKMKDllCS. 

S.  W.  CooMBES,  Imva  City,  Iowa. 

Mr.  Chairfnan  and  Gentlemen  of  the  Convention : 

My  subject  is  a  far-reaching  one,  and  one  that  needs  prompt 
and  vigorous  treatment.  I  have  for  twenty  years  been  handling 
Portland  cement  concrete,  mostlv  in  finished  work,  such  as  side- 
walk,  curbing,  culverts,  foundation  and  finished  floor  work,  and 
in  this  time  have  observed  many  pieces  of  work,  where  good  ma- 
terial was  destroyed  by  persons  who  were  ignorant  of  tlie  nature 
of  the  material  used.  Others  destroyed  good  material  by  a  dis- 
honest desire  to  realize  more  profits.  In  one  city  I  might  name  a 
so-called  cement  contractor  who  distributed  circulars  stating  that 
"Millions  walk  on  my  walks.  I  make  walks,  (Others  try.''  The 
result  was  that  inside  of  one  year  the  top  or  finish  coat  was  loose 
and  all  of  the  gravel  in  contact  with  the  top  came  away  with  it. 
The  base  of  the  so-called  concrete  was  loose,  like  gravel ;  it  ap- 
parently had  very  little  cement  in  it:  or  if  sufficient  cement  was 
used,  it  certainly  was  not  proi>erly  mixed. 

There  are  a  great  many  of  this  type  of  grafters  doing  busi- 
ness today  in  all  branches  of  the  concrete  business  all  over  the 
state  of  Iowa.  Many  concrete  men  use  a  given  projxirtion  of 
sand,  gravel,  stone  and  cement,  regardless  of  its  aggregate  rela- 
tion, as  to  voids  or  dirt.  Perfect  concrete  is  that  wherein  all 
voids  are  filled  and  every  particle  of  aggregates  in  its  composi- 
tion is  covered  with  cement.  Concrete  of  this  kind  properly  put 
in  place  and  properly  cured,  will  never  be  a  source  of  trouble  to  its 
msjcer.  Again  we  find  that  many  loose  tops  are  the  result  of  (1) 
too  little  water  being  used  in  the  concrete  t(^  cause  adhesion  of  the 
cement  and  aggregate  by  crystallization;  (2)  bv  top  troweling 
after  the  initial  setting  had  begun,  and  (3)  by  using  a  top  or 
finish  too  rich  in  cement,  which  causes  its  shrinkage  or  expan- 
sion to  be  different  from  that  of  the  concrete  base. 

Many  pay  very  little  attention  to  the  symmetrical  appearance 
of  the  work,  thereby  destroying  the  beautifying  effects  of  perfect 
work.  Many  pay  very  little  attention  to  the  mixing  of  cither 
concrete  base  or  top.  I  have  taken  up  work  and  found  the 
so-called  concrete  streaked,  some  parts  being  very  strong  with 
cement  and  other  parts  almost  clear  sand.  Tn  this  particular 
case  the  parties  blamed  the  cement. 

Again  many  city  engineers  make  a  specification  and  compel 
sidewalk  contractors,  in  clay  ground,  to  dig  a  ditch,  six  or  eight 
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inches  deep,  and  in  this  place  sand  or  gravel,  on  which  to  build  the 
walk.  The  winter  rains  or  thaw  comes,  the  water  runs  under  the 
walk  and  fills  the  voids  in  this  sand  or  gravel  filling,  there  being 
no  place  provided  for  drainage.  Then  Old  Boreas  comes  and 
freezes  it,  making  an  almost  solid  sheet  of  ice  6  or  8  inches  thick 
under  the  walk.  (What  heaves  more  than  ice?)  In  the  spring 
the  ice  thaws  from  the  outside,  leaving  a  ridge  or  backbone  of  ice 
lengthwise  of  the  walk,  for  it  to  break  over.  If  it  is  not  a  very 
strong  walk,  indeed,  it  will  break  sooner  or  later. 

In  the  making  of  cement  blocks  the  same  rules  apply  as  in 
any  other  branch  of  the  industry.  I  have  in  mind  some  blocks 
that  I  bought  to  underpin  an  old  three  story  brick  building.  The 
maker  of  these  blocks  had  no  jam  or  piece  blocks,  all  being  the 
regulation  2- foot  blocks  and  corners,  said  to  be  made  4  to  i.  I 
cut  these  blocks  with  an  old  hand  saw  (they  were  that  soft).  In 
order  to  make  the  work  stronger  I  filled  all  the  hollow  spaces  with 
good  cement  mortar. 

We  have  a  prominent  building  contractor  that  would  use 
cement  blocks  in  his  work  if  they  were  made  stronger  and  more 
like  stone  in  appearance.  He  very  much  dislikes  the  dull  gray 
appearance  of  most  cement  blocks,  as  well  as  the  sameness  of  the 
blocks,  it  looks  artificial.  Cement  concrete,  properly  made,  is 
bound  to  become  the  permanent  building  material  of  the  future. 

REMEDIES. 

Manufacturers  of  concrete  in  any  form  should  be  honest  in 
their  work,  and  if  they  don't  know  how  to  properly  make  concrete, 
get  a  foreman  that  does,  and  insist  that  he  does  it  or  get  out  of 
the  business.     He  should  see  that  there  is  used : 

fst. — 'Care  in  proportions. 

2nd. — Proper  mixing. 

3rd. — Proper  sand,  gravel,  stone  and  cement. 

4th. — No  dirt  in  material  used. 

5th. — Plenty  clean  water. 

6th. — Proper  curing  of  work  when  done. 

7th. — Good  washed  and  screened  gravel  and  sand. 

It  may  be  said  regarding  the  percentage  of  voids  found  by 
actual  lest  that,  too  much  cement  is  waste  and  too  little  is  a  sure 
cause  for  failure.  The  maker  of  concrete  to  be  successful  must 
adhere  strictly  to  the  proper  percentages  of  all  material  used. 
Dishonest  competition,  the  desire  to  get  the  almighty  dollar  with- 
out an  equivalent  is  the  cause  of  k  great  many  abuses  of  the 
concrete  industry,  and  the  remedies  must  be  vigorously  applied  to 
overcome  them. 

To  insure  that  proper  work  ht  done  I  would  advocate  a 
stringent  state  law,  to  regulate  the  crushing  strength  of  all  cement 
blocks  or  concrete  of  any  kind  used  in  building,  and  make  the 
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inspector  of  buildings  responsible  for  any  failure  on  the  part  of 
the  block  maker  or  building  contractor  to  comply  with  the  law. 

In  many  cities  the  city  engineer  is  also  inspector  of  the  side- 
walks. Some  of  them  do  not  properly  inspect  or  enforce  the 
ordinance  specifications  relative  to  sidewalk  building.  I  would 
advocate  as  a  remedy  for  poor  cement  walk-making  that  we  rec- 
commend  an  ordinance  governing  the  city  specifications  of  such 
city,  making  the  inspector  and  city  responsible  to  the  property 
holder  having  work  done  under  such  ordinance,  and  putting  said 
inspector  under  a  heavy  security  bond  to  protect  the  city,  and 
assure  it  that  his  work  was  properly  done.  This  would,  in  my 
opinion^  eliminate  the  grafter  and  the  inexperienced  workman, 
thereby  insuring  honest  and  reliable  work,  as  well  as  the  success 
of  the  cement  concrete  industry  for  all  time  to  come,  and  in  future 
history  this  will  be  known  as  the  concrete  age. 


BUSINESS  SESSION. 

Mr.  Humphrey — I  would  like  to  make  a  request  that  I  made 
at  Milwaukee.  This  was  made  because  there  was  some  criticism 
of  the  illustrated  talks  that  were  given,  that  there  are  no  pictures 
shown  of  what  was  being  done  with  the  concrete  blocks.  I  often 
have  occasion  to  use  a  great  many  lantern  slide  illustrations  with 
cement  in  various  forms  and  I  would  certainly  appreciate  any 
photographs  or  illustrations  from  members  of  this  Association 
that  feel  interested  enough  to  send  them.  I  can  make  good  use 
of  them  as  I  have  big  demands  from  people  who  want  illustra- 
tions of  work  that  is  being  done  with  concrete  block,  particularly 
in  the  West.  Any  pictures  of  cement  that  is  used  on  the  farm 
such  as  were  described  this  morning  T  would  be  glad  to  receive. 
Any  charges  in  connection  with  it  I  should  l)e  glad  to  pay.  T 
must  say  that  I  have  received  only  about  a  dozen  photographs ; 
surely  there  must  be  more  pictures  taken  than  that. 

Mr.  Metsgar — I  want  to  take  up  the  matter  of  a  safe-guard 
to  the  builder  of  cement  sidewalks  in  Iowa,  a  reciucst  to  the  I^egis- 
lature  of  Iowa  to  enact  a  law  as  a  safe-guard  to  tlic  sidewalk  in- 
dustry. Now  the  proposition  that  T  submitted  yesterday  was 
this ;  while  the  Legislature  of  Towa  has  enacted  laws  in  the  inter- 
ests of  farmers  and  laws  that  have  been  a  safe-guard  to  tlie  saloon 
keeper  and  to  the  landlord  of  liotels,  there  is  no  safe-guard  to 
the  Iowa  sidewalk  builder  in  his  work  which  enhances  the  value 
of  adjoining  property  nor  in  making  highway  improvements  un- 
der municipalities.  lie  can  whistle  for  his  pay.  T  want  to  sub- 
mit this  question  to  this  body  of  cement  users  in  conventirm  here 
at  Ames  in  the  year  of  our  Lord,  my^^\  that  a  committee  of  three 
be  appointed  by  the  Chair  to  draft  a  resolution  along  these  lines 
as  a  memorial  to  our  present  Legislature.     I  put  this  in  order  to 
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^it\,  !t  befof  the  convention.  I  move  y.ju,  Mr.  Chairman,  that  this 
convention  ask  of  the  l-eg:isla:ure  ^vA  infi<  that  ever>'  man  that 
is  in  this  Convention  ni^>w  shall  be  a  c'»mmittee  in  his  own  district 
to  correspond  with  the  member  frotr.  hi-  district  and  insist  that 
he  do  this  as  a  safe-guard  to  the  makers  of  the  improvements 
alon^  thoroug^h fares  and  highways.  I  m-jve  you  that  this  con- 
'-ention  ask  the  present  I^esrislature  t*:*  enact  a  law  making  prop- 
erties adjoining  structural  work  holden  by  lien,  the  same  as  with 
carpenters  and  plumbers.  I  knr>w  exactly  what  I  want  to  say  but 
I  do  not  know  just  exactly  the  words  to  use.  Y*xi  can  contract 
with  the  individual  and  he  put  you  oft  from  time  to  time  as  re- 
gards payment  and  finally  throw  in  your  face  that  the  law  of 
Iowa  gives  him  the  privilege  of  not  paying. 

Mr.  Dickinsrm — I  think  it  is  constitutional,  it  is  so  in 
Ilh'nois  anvwav.  The  sidewalk  builder  has  a  direct  lien  on  the 
property  for  his  sidewalk.  I  move  that  a  committee  of  three  be 
appointed  to  draft  those  resolutions. 

The  Chair  named  to  serve  on  this  special  committee.  Messrs. 
A.  E.  Metzgar.  Thos.  H.  NfacDonald  and  H.  F.  Carlon.  who 
drafted  the  following  resolution  which  was  accepted  by  the 
convention : 

Your  Committee  on  Special  Resolutions  recommends  that 
the  amending  of  Section  3089  of  the  Code  relating  to  Mechanics 
Lien  be  referred  to  a  committee  which  shall  report  at  the  next 
meeting  of  this  body.  Signed. 

\.  E.  Metzgar. 

Thos.  H.  MacDonai.d, 

H.  F.   Carlox. 


KKI'OkT  OK  ((JMMITTKE  ON   SPKCIFICATIONS   KOR   HOLLOW   BLOCK. 

Mr.  Miracle — Mr.  Chairman,  Gentlemen  of  the  Convention', 
your  committee  on  specifications  for  liollow  blocks  begs  to  report 
as  follows:  We  have  printed  copies  of  the  specifications  that 
wcrr  adopted  by  the  Northwest  Concrete  Products  Association. 
We  have  been  unable  to  find  one  of  the  members  of  the  commit- 
tee but  Mr.  Cabler  and  myself  went  over  these  very  carefully  and 
Mr.  C^ablcr  found  no  criticisms  to  make.     They  are: 

SPKCIFICATIONS    KOR    HOLLOW    1U,0CKS. 

DKFINITIONS. 

N«nr/ --Such  material  as  will  pass  through  a  screen  %  inch  mesh 
anri  Ih  retained  in  screen  having  No.  40  mesh.  This  applies  to  river 
Hand.  Imnk  Hand,  or  screenings  from  a  stone  crusher. 

Gravel. — Such  stone  or  rock,  obtained  either  from  a  bank  or  river, 
of  Hiich  kIzo  as  Is  retained  in  a  screen  having  ^  Inch  mesh. 

CruHhrd  ^{one. — Such  stone  from  a  crusher  as  is  retained  In  a 
%   inch  screen. 
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WIND  MILLS 

R.  .1/.  Dyer.  Scatth;  Wash*  ^"^ 


A  short  historical  review  iif  tlie  wimlniill  usi-il  as  a  prinit" 
mover  will  be  iirccs.<;ary  to  cstablisli  a  Itasis  ii|H>n  wliich  sotne 
of  our  later  arguments  and  facts  may  be  f.>un(U-(l.  WliiU-  not 
intending  to  develop  the  histnricaj  side  of  the  (]ue.itiot]  U'vond  the 
necessities  of  our  topic,  the  references  olTereil  will  enahli.-  anviuie 
SuiRciently  interested  to  thoroiijjhly  investigate  al!  relative  i>oiiils. 

Aside  from  a  single  author.  .Vlfrcd  K.  Wolff,  wlmse  work 
has  been  published  in  an  orif^inal  11885)  edition,  and  a  later 
revision  of  the  same,  no  one  has  veiilnred  to  treat  tiie  .snhject. 
historically,  scientifically  and  as  practically  applied,  'i'he  ex- 
periments of  Smeaton  in  1755  and  later,  and  ot  (iiuilondi  in 
iSao  are  taken  by  (jeneral  writers  as  authnritive.  alihuush  I'.oii- 
lomb's  lacketl  all  features  of  exactness  and  tlioroUf;hMc-i>.  while 
neariy  every  careful  iiivesti^jatur  has  found  ermrs  and  unwar- 
ranted conclusions  in  the  recnrds  <>l  Smeatou. 

Whether  or  not  wimlniills  wen-  used  prior  t->  the  'I'mth 
Century  k  not  clearh-  cstahlished.  The  Ivjn-  ..f  wheel  which  we 
know  as  the  "Dutch  Wheel"  evidently  develnped  alu.ut  ihai  lime 
and  for  700  years  held  its  own  with  hut  few  vanali  mis.  'Die 
"Dutch  Wheel."  so  called  Ix-cause  u-^cd  in  ^ii.h  j:rea!  nirnhers  in 
Holland,  consisteii  of  a  main  <hafl.  .-;i[ij.  ■ttin^'  f>'ur  ladiatinn 
arms,  carrying  liyht  franiewnrk  !■>  -npifirt  tin-  canvas  nr  .il'ier 

L  H.  l>yer.  'lO.   fi.ninTly  .hi^i   ,-r,-^\-..-.  r  .■!    .\.ii.,.i:..i   i-...   -■S.i.-.K..,   .i„w 
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sail  material ;  the  main  shaft  communicating  the  power  when 
produced  to  the  machinery  which  usually  consisted  of  a  paddle 
wheel  water  pump,  a  millstone,  or  a  stamp  mill. 

These  mills  were  turned  up  to  the  wind  by  hand  power, 
sometimes  the  whole  mill  turned  on  a  pivot,  sometimes  the  upper 
half  only,  and  later  only  the  top  of  the  mill  which  carried  the 
main  shaft  and  windmill. 

The  earliest  effort  to  improve  the  operation  of  these  mills, 
aside  from  various  changes  in  size,  shape  and  angle  of  sail,  is 
recorded  in  1780  when  a  device  for  reefing  the  sails  while  in 
motion  was  made  by  Andrew  Miekle.  This  de\'ice,  as  well  as 
that  of  Sir  William  Cubett  (1807)  designed  for  the  same  pur- 
pose was  accomplished  by  the  effect  of  centrifugal  governors. 
To  the  last  named  inventor  belongs  the  credit  of  first  using  an 
auxiliary  windmill  set  at  right  angles  to  the  plane  of  the  main 
wheel  to  keep  the  windmill  headed  up  to  the  wind  without  the 
constant  attention  of  the  attendant. 

W'eisbach  and  Rankine  als(^  have  had  something  to  say  in 
reference  to  windmills,  windmill  sails,  wind  pressures  and  the 
theoretical  jx)wer  of  a  theoretically  perfectly  designed  windmill. 
l>ut  to  Mr.  Thos.  O.  Perry  belongs  the  honor  of  having  been  the 
first  to  make  a  series  of  tests,  ex])eriments  and  actual  trials  upon 
which  modern  windmill  construction  is  based.  The  work  was 
also  done  as  recently  as  1880  to  1885  and  of  this  we  will  speak 
later. 

A  few  windmills  of  the  Dutch  type  were  built  in  America. 
Two  of  them  stand  within  a  few  hours'  trolley  ride  from  Chicago, 
but  for  the  jnirposes  for  which  such  power  could  be  best  used, 
that  of  ])umi)ing  water,  a  design  of  mill  gradually  developed  in 
America,  known  as  the  "American  Windmill."  being  a  small 
wheel  12  tf)  20  feet  in  diameter,  almost  filled  with  wooden  slats. 
This  style  of  mill  held  its  own  for  many  vears  in  its  crude  form. 

Daniel  Halliday  made  tlie  windmill  a  safe  and  practical 
machine  by  inventing  and  perfecting  a  wheel,  the  sails  of  which 
were  connected  up  in  groups  or  sections,  which  pivoted  imder 
contrf>l  iA  centrifugal  governor  balls  and  thereby  held  the  mill 
to  a  reas:)nablv  safe  speed  at  all  win<l  velociries.  The  Hallidav 
mterests  were  afterward  taken  over  bv  tlie  existing  company, 
*'The  United  States  Wind  iCngine  and  Pump  Company"  of  Bata- 
via.  Illinois.  The  llalliday  method  o\  gm'erning  had  and  has 
many  imitators  but  none  seem  to  have  equalled  the  original. 

Another  fav/)rite  method  of  «j()verning  used  by  the  early 
builder  of  windmills  was  t!ie  "S^lid  Wheel  with  Side  Vane,"  a 
small  vane  heir.L''  attached  rigidly  to  the  frame  which  carried  the 
head  of  the  wheel  which  would  turn  the  wheel  edgewise  or  part- 
ly edgewise  to  i!ie  wind  wlien  acted  u])on  by  winds  above  normal 
velocities.     X'ariations  -A  these  two  methods  of  governing  formed 
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the  basis' of  innumerable  patents  between  i8<k)  an«i  i8fp.  durinj^^ 
which  time  the  manufacture  of  wooden  win(hnills  flourished  and 
the  number  of  manufacturers  increased  to  a  score  or  more. 

The  Leffel  wheel  made  at  S|)rin);2ffield,  ( )hio,  between  iSSo 
and  1885  showed  the  first  departure  from  seeminj^fly  fixed  meth- 
ods of  regulation  in  havinj^:  the  wheel  set  oflf  from  tlie  center  line 
of  the  vane,  thereby  avoi(ling  the  use  of  the  small  side  vane,  the 
force  of  the  wind  acting-  directly  on  the  face  of  llie  wheel  t-> 
bring  it  out  of  sail  as  the  wind  velocity  increased  abi>ve  normal. 
The  wheel  was  made  with  a  sheet  iron  wheel  and  with  a  wooden 
vane. 

Passing  over  the  development  of  the  steel  windmill  as  now 
generally  made  of  which  we  will  treat  fully  in  a  later  chajncr. 
we  might  call  attention  to  the  various  freak  wheels  which  from 
time  to  lime  appeared  that  you  may  be  warned  nr.t  to  |L::ive  time 
or  other  valuable  considerati«)n  to  machines  that  will  certainly 
give  no  adequate  return. 

The  inventive  genius  of  the  pioneers  on  our  western  ]>lains, 
where  winds  are  plentiful  and  pi)werful  seem  to  be  able  to  rai^e 
an  annual  crop  of  new  and  useless  windmills  even  in  seasons 
too  drv  to  return  the  seed  wheat  that  was  sown.  Xumer«»iis 
magazine  articles  have  described  these  mills  during  the  last  four 
years.  Even  scientific  papers  (so  called)  have  collected  data  on 
the  subject.  For  recent  information  you  might  refer  t<»  the  Cos- 
mopolitan Magazine  «>f  December,  np3.  for  inf«»rmati:»n  <»n  this 
topic.  Incidentally  we  might  sum  uj)  the  subject  of  freak  wheels 
as  follows: 

Wheels  of  the  paddle  wheel  hTrm  with  shield  to  protect  j)ari 
of  the  wheel  from  wind  action  are  worthless. 

Wheels  which  retpiire  the  j)ad(lles  or  the  sails  to  **ilat"  when 
acted  upon  by  the  wind  and  feather  edgewise  when  niovim;^ 
against  the  wind  are  worthless. 

And  third,  wheels  which  re<juire  S'une  special  sha[)e  'if 
paddle,  sail  or  bucket.  <ine  side  of  which  will  present  a  more 
advantageous  surface  to  the  wind  than  the  other  are  w.>rtliK'^^. 

Without  discussion  it  might  be  said  that  they  are  i:n])  »ssil)]e 
from  a  manufacturing  point  of  view. 

MoDKk.v  i)Kvi:i.(»r.Mi:\T. 

The  actual  development  of  ihe  wind:nill  wheel  as  we  kii  >w 
it  was  due  primarily  to  the  work  of  Mr.  Tln>nias  (  ),  IVny.  Mr. 
Perry  was  and  is  a  gentleman  of  scientific  and  inatlieinaii/al  at- 
tainments and  had  interested  himself  f-M-  >. nne  \ear-  pn-viMU^  ;.• 
1882  in  the  develo])ment  «'f  the  windmill  and  •»ilu;r  ni;u'!iinrr\ 
used  in  agricultural  pursuits.  At  i\u>  time  a  ;>rL'iiniin;ir>  <uAy 
of  Smeaton's  and   Weisbach's  theories   c-nvinced   :ii:n   iliai    ilu- 
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(lata  upon  which  their  deductions  had  been  made,  lacked  thor- 
oughness and  completeness;  that  the  assumptions  upon  which 
these  formula  had  'been  based  were,  in  part,  erroneous,  and  that 
the  wheels  which  had  been  used  to  develop  the  empirical  elements 
of  their  equations  were  poorly  suited  to  produce  satisfactory 
results. 

He,  therefore,  developed  by  strictly  theoretical  and  mathe- 
matical means,  a  new  set  of  formula  and  made  several  startling 
suggestions  in  reference  to  improvements  in  windmill  design. 
It  might  be  mentioned  that  instead  of  using  the  elements  of  pres- 
sure and  velocity  of  the  wind  as  the  basis  of  his  power  formula 
he  used  the  more  rational  factor  **Kinetic  Energy***  of  the  air 
current  intercepted  by  the  wheel.  He  also  took  into  considera- 
tion (somewhat  incompletely  and  with  conclusions  peculiarly 
erroneous)  the  disposition  of  the  spent  air  current  after  passing 
through  the  wheel.  This  work  was  not  made  public,  except  by 
being  submitted  to  several  well  known  scientific  men,  Professor 
Thurston  among  others,  for  criticism. 

In  1883  3  laboratory  was  fitted  up  by  the  Halliday  Company 
in  Batavia,  Mr.  Perry  being  placed  in  charge,  to  test  out  on  an 
elaborate  scale  his  theory  in  reference  to  the  design  of  windmills, 
as  well  also  to  test  the  forms  of  wheel  that  several  others  had 
suggested.  We  might  add  here  that  the  results  of  this  labora- 
tory work  indicated  a  design  of  wheel  so  divergent  from  any- 
thing in  use  that  the  company  did  not  deem  it  advisable  to  under- 
take to  make  the  change,  and,  in  fact,  did  not  improve  their 
wheel  until  other  parties  brought  out  wheels  of  such  improved 
design  that  they  were  compelled  to  adopt  the  new  form  of  wheel. 

The  work  on  this  subject  has  been  published  in  full  by  the 
United  States  Geographical  Survey,  Department  of  the  Interior, 
under  the  title  of  **Water  Supply  and  Irrigation  Papers,"  Pam- 
phlet Xo.  20. 

The  following  points,  which  w-ere  fully  covered  by  these 
tests  and  experiments  were  established  by  several  thousand  tests 
on  many  forms  of  wheels. 

Form  of  sail :  necessity  of  a  thin  sail,  angle  of  sail  or 
"weather,"  effect  of  various  obstructions  before  and  behind  the 
wheel ;  effect  of  obstructions  within  the  wheel  such  as  wheel 
arm«s  connecting  members  of  the  wheel,  etc.,  proper  amount 
of  sail  surface,  speed  of  wheel,  relative  to  velocity  of  wind,  and, 
in  fact,  every  question  which  had  arisen  at  that  time  bearing 
on  the  design  of  wind  wheels.  These  results  when  considered 
in  the  light  of  manufacturing  possibilities  required  &ome  modi- 
fications, but  so  closely  were  they  followed  that  no  gain  in  power 
of  any  wheel  made  since  the  first  Aermotor  was  built  has  been 
claimed  by  the  designers,  and.  in  fact,  it  is  generally  understood 
])y  the  32  manufacturers,  that  the  wheel  next  best  to  the  Aer- 
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motor  is  the  wheel  that  is  nearest  to  the  Aermotor  in  design. 
The  Aermotor  is  here  mentioned,  as  it  is  the  wheel  actually  (le- 
signed  by  Mr.  Perry  and  afterwards  made  a  manufacturing  i)os- 
sibility  and  a  success  by  the  president  of  the  Aermotor  Com- 
pany, Mr.  La  Verne  W.  Xoyes. 

Experiments  developed  that  the  old  flat  wood  sail  was  not 
as  efficient  as  the  curved  steel  sail,  the  angle  of  weather  was 
chosen  most  favorable  for  a  light  wind.  ^Yi  to  5  miles  per  hour 
being  utilized  with  some  efficiency. 

Any  windmill  will  run  in  a  high  wind,  but  a  well  designed 
mill  must  work  in  a  light  wind.  A  mill  that  re(juire>  a  ten 
mile  wind,  may  run  only  four  or  five  hours  per  day.  a  mill  that 
will  rim  in  a  five  mile  wind  will  probably  run  eighteen  hours  per 
dav  in  this  localitv. 

Experiments  developed  the  fact  that  ~s  <»f  the  zone  of  in- 
terruption could  be  covered  with  sails ;  that  more  than  this  was 
detrimental,  and  that  the  gain  in  power  in  from  .^4  to  "s  <jf  the 
surface  was  so  small  that  the  use  of  tlie  additional  material  was 
not  justifiable:  that  the  sail  surface  should  extend  only  two- 
thirds  the  distance  from  the  »)uter  diameter  to  the  center:  that 
a  wheel  running  behiml  the  carrying  mast  is  not  nearly  as 
efficient  as  one  running  in  front  of  the  mast:  that  there  should 
be  the  least  possible  obstruction  Wiind  the  wliecl :  that  to  h^ 
efficient  the  velocity  of  the  travel  of  the  vertical  circumference 
of  the  wheel  should  l>e  from  one  to  \  1.4  times  t^ie  velo^'ity  of 
the  wind,  hence  the  necessity  t)f  back  gearing  to  reduce  tlie  puni]) 
speed  to  40  strokes  per  minute  as  a  maxinunn.  which  is  the  limit 
of  safety  at  which  ordinary  pu:nps  can  be  oiK'ratcd. 

The  pamphlet  a1>n'e  referred  to  may  be  studied  with  ])rofil 
by  anyone  desiring  to  be  more  fully  informed  on  this  subject. 
but  a  large  mass  of  the  data  contained  must  be  culled  out  t«»  \ivx 
at  the  facts,  which  point  the  way  to  actual  improvement  and 
development.  According  t«>  Professor  Rankine,  it  would  ])c 
impossible  to  obtain  a  greater  efficiency  than  50  ''  o\  ilie  actual 
Kinetic  energy  of  the  wind. 

Perry  records  that  with  his  ex])erimental  wheel  !u'  actually 
developed  44*^  of  the  kinetic  energy  (»f  tlu-  inipin.Lrin^  air  cur- 
rent; however,  if  an  efficiency  nf  <.ver  ,^5  ''  i-^  n  lULrht  f'»r.  a 
comprehensive  study  of  the  ])hy.siral  elcmentN  riiloring  iiit=>  tin- 
absorption  of  the  kinetic  energy  of  an  interctplLtl  air  curniu 
by  a  wind-motor  operating  under  rlu-  most  tavMrahle  c->n.liti  mi^ 
of  wind  velocity,  curvature  of  sail,  amnmu  of  ^ail  --nrfacL-  and 
travel  of  sail,  will  show  that  the  high  rate  of  <ail  travel  l»r/  >:ik's 
prohibitive  if  such  wheels  are  to  Ik-  coii^iiK-ivil  in  virw  -if  xUw: 
cost  and  maintenance  either  as  a  niatiufaoiurinL:  p '^^iMIitv  ■.:• 
as  an  economic  motor. 
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Theorists  hope  that  some  inventive  genius  may  be  able  to 
overthrow  Rankine's  limit*  and  produce  a  wind  motor  which 
will  absorb  and  deliver  perhaps  90  or  95  ^  of  the  total  kinetic 
enerjj^y  of  the  wind  as  does  an  improved  Pelton  water  wheel 
absorb  that  percentaj^^e  of  the  energy  of  the  impinging  stream. 
However,  I  hold  that  no  manufacturer  will  l)e  able  to  produce 
a  marketable  motor  which  will  absorb  and  deliver,  when  acted 
upon  by  an  elastic  fluid,  like  air,  in  which  it  is  entirely  sur- 
rounded and  submerged,  more  than  35%  of  the  kinetic  energy  of 
the  impinging  current. 

ox    POWKR  OK   WINDMILLS. 

Theoretical  demonstrations  show  that  the  intercepted  area 
of  air  current  varies  as  the  square  of  the  diameter  of  the  wind 
wheel  and  that  the  Kinetic  energy  of  the  air.  impinging  on  such 
an  intercepted  area  varies  as  the  cube  of  the  wind  velocity ;  con- 
sequently, we  might  say  that  the  power  of  windmills  of  the 
same  type  varies  as  the  s(|uare  of  the  diameter,  and  as  the  cube 
of  the  wind  velocity.  This  is  true  within  reasonable  limits,  but 
as  the  wheel  is  designed  to  give  its  best  efficiency  in  low  winds, 
•say  ten  to  fifteen  miles  per  hour,  we  cannot  expect  that  the  same 
angle  of  sail  would  obtain  the  same  percentage  of  effi):iency  in 
winds  of  considerably  higher  velocity. 

The  ordinarv  wheel  works  most  efficientlv  under  wind  veloc- 
ities  of  from  ten  to  twelve  miles  per  hour,  such  wheels  will  give 
reasonable  efficiency  in  from  ^\^  to  six  mile  winds,  while  if  the 
wind  blows  more  than  twelve  miles  per  hour,  we  will  have  pyower 
to  j>pare.  Our  wheel  must  work  in  light  winds,  such  being 
jiearly  always  present,  while  the  higher  velocities  only  occur  at 
^intervals. 

Mills  built  for  grinding  purposes,  geared  mills,  or  power 
mills  as  they  are  called,  when  attached  to  a  grinder,  having  a 
centrifugal  feed,  will  develoj)  power  almost  approaching  to  the 
cube  of  the  wind  velocity,  within  reasonable  limits  of  such 
velocity,  as  their  speed  need  not  be  kept  down  to  a  certain  num- 
ber of  revolutions  per  minute,  as  in  the  case  of  the  pumping 
mill. 

Should  this  theoretic  condition  hold,  the  following  table* 
showing  the  amount  of  power  for  different  sizes  of  mills  at  dif- 
ferent wind  velocities  would  apply :     Figures  show  Horse  Power. 
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These  figures  have  been  i)n)ven  by  hiboratory  tests  at  veloci- 
tic*s  ranging  from  ten  to  twenty-five  miles  per  h:.>ur  and  more 
practically  by  the  Murphy  tests  on  mills  actually  in  use,  which 
show  verv  close  relation  at  the  wind  vel«)cilies  at  which  tlic  mills 
are  best  ada])ted. 

The  Murphy  figures  are  as  follows: 
Size  of  mill         lo  mile  15  mile  20  mile 

12  ft.  .21    W.W  .5S  H.P.  1.03  H.l\ 

16  ft.  .29  ^?s2  1.55 

For  higher  wind  velocities  the  Mur|)hy  values  tall  much 
under  the  theoretical  values,  but  the  range  o\  velt>cities  ovi-r 
which  his  experiments  extend  dn  not  justify  any  change  in  the 
general  law  except  in  as  nnich  as  comnn^n  sense  tt-achcs  us  that 
theoretic  conditions  can  rarely  be  attained  in  actual  ])raotice. 

In  view  of  the  fact  that  a  win<lmill  dues  not  wnrk  as  effic- 
iently in  high  wintls  as  in  winds  under  zo  miles  i)er  hour  my 
experience  would  lead  me  to  believe  that  the  followin*^  figures 
(HP)  would  Ix;  the  probable  extension  of  the  Mur])]iy  tests: 

25  mile         30  mile       35  mile     40  mile 
Size  of  mill         wind  wind  wind         wind 

12  ft.  2.5  4  5  ii 

16  ft.  4.^  (^  S  10 

A  20  ft.  mill  would  deliver  aj)proximateIy  50' «  greater  than 
a  16  ft. 

The  foregoing  table  must  be  translated  with  rcasi^nable  al- 
lowances for  conditions  under  which  wind  wheels  nnist  w<)rk 
and  which  cannot  well  be-  *avc»ided.  e.  g.  I'uinping  mills  must 
be  made  to  regulate  otT  at  a  certain  maxinunn  si)ecd  to  prevent 
damage  to  the  attached  pum])ing  devices.  The  regulating  ])nint 
is  usuallv  between  20  and  2S  mile  wind  vel«»cities,  so  that  no 
matter  how  much  higher  the  wind  velocity  may  be  the  pmver 
absorbed  and  delivered  by  the  wheel  will  be  no  greater  than 
that  indicated  at  the  regulating  ])oint. 

Again,  owing  to  the  peculiar  construction  ()f  ]):>\ver  of  geared 
mills,  the  torque  of  the  vertical  shaft  operates  to  jireveiit  the 
mill  from  regulating  off:  conse(|uently.  when  working,  the  mill 
is  held  up  squarely  to  the  wind,  until  the  load  im])osed  by  the 
attached  devices  ceases  t*)  absorb  all  i^\  the  ]>o\ver  which  the 
mill  will  deliver.  After  this  condilit»n  obtains  any  increase  in 
wind  velocities  causes  the  mill  to  regulate  or  turn  out  of  tlie 
wind.  The  regulation  point  on  such  mills  when  bwirk-d  is.  there- 
fore, usually  placed  at  wind  velocitie>  of  fn nii  30  t.»  ^^5  miles. 

In  pamphlets  Xos.  41  and  42  t)f  the  Water  Supi»]y  and  Irri- 
gation Papers  of  the  L'nited  States  (ieMl.)t^r;^';i]  Snrve\.  Mr.  l-M- 
ward  Charles  Murphy  has  recor(k<l  an  exlianstive  strjc-s  ^^\  n-s^ts 
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«!'  <:r.  !•  •>:  rr.:"^  A'^rkir^  •jn-'!^r  >rciiiar>'  onditions.  either 
vriv<:  '.r  -jrifavvra^Ie.  The  re--jl:  >:  Mr.  Murphy's  tests  did 
z>'f.  viry  :r.  any  :  .7r.*'>ierab>  de^ee  :r:-:r.  data  already  known  to 
-i*,  f/-^:  *:/m:n;^  frorr  a  ^tnctly  .i: •interest e^i  party,  employed  by 
t-'jt  I>e;/ar::r^er.t  of  the  Inter: ">r  to  make  stxch  tests  and  investiga- 
te ^/ri  v.  hir  Av,rk  :«♦  taken  a?  authoritative,  and  has  been  of  great 
ya'y*:  \'»  y?  V^th  as  a  n:ean>  of  checking  tip  our  own  records,  as 
*i*''.\  as?  a  -rafe  gisi^ie  to  which  we  can  refer  the  djubtful  and  the 
•unli^^j'rvin;^. 

Th'r  Xlurphy  pamphlets  showe«J  such  superior  results  at- 
ta;n<:rd  by  the  Aermotors  tested  as  compared  with  mills  of  other 
mak^r*  !  nat  we  have  secured  the  privilege  from  the  proper  author- 
it  :e*»  to  use  .v^me  of  the  Murphy  data  in  our  advertising  litera- 
ture. 

Another  .serie>  of  tests  have  been  carried  out  by  Prof.  F. 
If.  King  of  the  University  of  Wisconsin,  published  in  April. 
ujfA),  a^  I'Ulletin  Xo.  82.  of  the  Agricultural  Experiment  Station 
of  the  I 'niversity  of  Wisconsin.  Prof.  King's  tests  dealt  more 
particularly  with  geared  or  power  mills,  grinding  attachments 
and  comparative  data  concerning  the  cost  of  oi>erating  grinders 
or  such  farm  machinery  by  means  of  windmills  and  gasoline 
engines. 

With  Prof.  King's  permission  we  are  able  to  publish  his 
work  in  full  for  distribution  to  our  friends. 

We  might  pause  at  this  point  in  our  discussion  to  record 
su<*h  references  as  might  be  followed  by  those  who  might  wish 
to  inform  themselves  on  the  various  topics  treated  by  the  liter- 
ature relative  to  mir  subject. 

On  the  construction  and  effects  of  windmill  sails  by  John 
Smeaton.  F.  R.  S.,  read  before  the  Royal  Society.  May  31st 
and  June  14th,  1759,  recorded  in  the  Philosophical  Transactions 
of  the  R'lyal  Society.  T>)ndon,  \olume  XI.  1755-63.  can  be  found 
on  file  in  the  Cornell  University  Library,  republished  later  in 
Tredgold's  Tracts  on  Hydraulics;  Coulomb's  Theory  of  simple 
Machines,  Paris,  1821,  referred  to  in  most  Encyclopedias:  Alfred 
R.  WnliT's  Windmills,  1885,  Weisbach.  Reauleaux.  Rankine,  and, 
in  fact.  aJJUfhst  all  of  the  writers  on  Hydraulics,  Fluids,  and  sim- 
ilar to])ics.  the  Standard  Encyclopedias,  and  the  well  known  hand- 
book autlior,  Kent,  treats  theoretically  on  the  subject.  However, 
the  first  mentif>ne(l.  which  remained  unequaled  and  unapproached 
for  over  125  years,  follnwed  by  Rankine's  Steam  Engine,  page 
105  to  2H).  Perry.  Muri>hy.  and  Prof.  King,  hold  all  that  is 
really  wortli  while:  all  otliers  having  merely  manipulated  data 
vvillinnt  dcvelo|)ing  tlie  empirical  elements  necessary  to  make  their 
fominla  j)ractical)le  or  usable:  not  inchulinij  the  publications  of 
till"  Aerinr)tor  Company,  wliich  has  circulated,  as  advertising 
niedjnin.  an  enormous  amount  of  literature  on  the  subject,  the 
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most  important  of  which  is  contained  in  the  Aerniotor  descriptive 
catalog,  in  the  regular  and  power  editions,  which  will  give  all 
needed  data  and  information  on  the  subject  to  anyone  who  wishes 
information  in  practical  windmill  work  only. 

Another  subject  which  needs  some  consideration  is  the  fact 
that  while  the  power  of  a  mill  increases  approximately  as  the 
square  of  its  diameter  the  weight  of  the  machine  increases  ap- 
proximately as  the  cube  of  its  diameter.  To  explain  this  more 
fully :  The  8  f<.x)t  Aermotor  will  produce  33  foot  pounds  of  work 
per  minute  for  each  pound  of  material  in  the  wheel  in  a  fifteen 
mile  wind.  A  12  foot  wheel  22  foot  pounds  per  p^und  of  ma- 
terial and  only  seventeen  foot  pounds  can  b^*  tleveloj)ed  to  the 
pound  of  weight  with  a  16  foot  wheel.  Should  the  size  of  the 
mill  be  materiallv  increased  above  20  feet  in  diameter,  which 
is  the  largest  steel  wheel  made,  the  weight,  and,  ciui sequent ly 
the  cost,  of  the  mill  increases  to  such  a  degree  that  the  manu- 
facture of  such  mills  is  not  advisable.  C  )r,  finally,  in  8  antl 
12  foot  mills  more  power  is  realized  per  dollar  of  investment 
than  on  larger  sizes:  also  for  large  p.iwers.  a  series  of  12  «>r 
16  foot  mills  coupled  electrically,  or  by  air  com])ressing  devices 
seems  to  be  the  most  economic  method  of  obtaining  large  p  )wer. 

It  is  useless  to  waste  time  in  a  discussion  of  tlie  c-nnparative 
merits  of  wooden  and  steel  windmills,  while  giving  duo  credit 
to  the  excellent  workmanshij)  and  ilie  extreme  care  in  the  selec- 
tion of  the  material  used  on  some  of  tlic  old  wo'xl  wlu-els  which 
have  stood  so  long  in  some  localities  as  to  have  bee  >:ne  hist'»rical 
landmarks.  The  wood  wheel  as  generally  constructed  is  an  in- 
efficient, short-lived  affair,  designed  without  reference  to  tlie 
principles  of  wind  dynamics. 

Actual  tests  have  shown  that  some  wood  wheels  under  cer- 
tain wind  conditions  will  give  more  power  with  every  alternate 
slat  removed,  and  on  wood  wheels  having  slats  'j"  thick  and 
2i"  wide,  the  efficiency  of  the  wheel  is  reduced  nearly  i-^>  merely 
from  the  action  of  the  wind  on  the  edge  <.)f  the  slat. 

As  to  the  comparison  of  power:  An  8  f«»oi  stc^'l  Aerm  )toi 
will  do  work  equal  or  greater  than  a  12  foot  wood  wlucl.  A  u 
foot  Aermotor  will  equal  an  iS  foot  wood  wheel  and  a  H)  f  >oi 
Aermotor  will  e([ual  a  24  foot  wood  wheel.  Mr.  Murpliy  re- 
cords one  case  where  a  12  foot  Aermotor  equaled  in  ])  nver  ;i  12' 
ty"  wood  wheel,  and  I  have  seen  in  the  Sontliwesi  several  n>  ft)  »t 
Aermotors  pumping  into  the  same  tank  with  wo  )d  wheels,  24. 
26  and  even  28  feet  in  diameter  from  wells  of  sanu:  deptli  and 
with  pumps  of  same  size  and  construction,  oh^ervaij.-in  ^j.iwini;' 
that  the  Aermotor  raised  at  lea^t  2^''  ni'.>re  water  per  '.ii.'ir.'.i 
than  the  large  wood  wheels. 
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**ie  '?i^.".^  ■  r'  :.^''  \*-T»-r- r  «'J '.r.-.-ar.  .  Ever,  a:  :!::i  iare  with 
'!::--■-•:  V  ■  :".::.-i:r-  in  :":r:  nel-i  :!:e  A  err::  -  r  C  :-r!pa::y  does 
:":*''.r-  »  !"•!  -::".  '.".^'r:^^  v.an  :!'.i:  ■' :  iV.  r'.-er  -^.r-vzalle'l  wTnd 
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!•-.-.«  :*r:  »*-  «>.:"n  havt  ■'.ee'".  n'.a'i'r  :r.  :'.".r  z"'''i--  bat  because  Mr. 
y ',■•'•-  '>;:r:vr':  ::^:  :  ■  rA::'.'I  -.lo  a  -jer-r.aner.:  bi:.-?:ne5S.  the  wind- 
;'.':,.  ';-:r:^  :/::>.:.'  7.*=-.-- 'le '.  ::■  "je  '.nrrrr.ci  a?  :  ■  t.ie  oest  rretnods 
',:  ^r-:':';r  n:!!'  ar.'I  t'.ver.s.  'jf  carir.^  f-r  tlieni  ai't  of  ^electing" 
^ir^'I  ^irr^n^irir:;,''  ''-:«^  var :■■■'.:-  attach n-.er.t^  v!-:.:':!  are  to  be  -jperated. 

T>:''  .\<«'rn".  v*-/r  C'.rr::iar»v  w  vM  rather  '  ^e  the  sale  of  a 
mi"  *\;ir,  i.^.v;  it  :T.:>r  .oer!v  :*::t  \:'j.  verl:a.lei.  neglected,  or 
{{iv/T.  in^v.rfici^T.t  wir.'I  ex;K7^'jre.  The  Aernti-t.-r  C>:npany  would 
ra'h^r  rcrw^f:  *o  f\'>  vi-ir.e^^  thr-'j;:h  a  sa!e>nian.  a^ent,  or  dealer, 
n^t  rna**^r  h  r.*.-  Tiariy  thv^r^an-'I^  ■  •:'  ^I  .*.!arf  -f  bu>:nes>  :he  party 
miei'Jt  t'lrri  in  annua ;!y.  rather  than  have  ::>  ar'»'i>  put  up  in  an 
m)^Ht\^iHcUfTy  manner. 

Th'"  'iritfinal  prinf;ip!e:='  iai-!  by  the  Aermoior  Company  rela- 
tivf  u,  the  ini.taliati''n  of  -.vin^irr.:!!  '.i::ri:>  have  'I'ne  more  to  build 
np  th<-  vvin^lmill  hii**iness  than  a;!  "ther  aJvenisin^  matter  sent  to 
proi;p(rtivr  m^tonier^. 

F**ir-t :  A  windmill  mii<.t  have  a  ^-^vl  \vin<l  exposure.  We 
have  'Icfinc'l  thi>  a^  beinjij  at  least  fifteen  feet  above  all  wind 
olistni*  ti'»ns  within  fnnr  hunrjred  feet. 

Scc'Mi'l :  I  f  ij^-ji  towers  of  jip'per  construction  are  more  satis- 
factory than  low  towers  as  the  mill  is  raised  up  into  the  steady 
air  inrrcnts  instead  of  l>ein^  subjected  to  the  shifting,  eddyingj- 
^^roinul  currents. 

Third  :  Careful  inspection  and  frequent  oiling  of  the  motor. 
A  windnn'll  makes  more  turns  in  a  month  than  the  main  shaft 
ni  ;i  ]iind<*r  or  mower  does  in  its  lifetime:  consequently,  the  neccs- 
*.if\  «if  fn-rnient  lubrication  with  pil  which  will  not  rim  or  evapor- 
ate in  slimmer  heat,  or  harden  or  gum  in  winter's  cold. 

I'*nnrth :  i 'roper  loading.  In  the  case  of  pumping  mills, 
the  pninp.  cylinder,  piping,  etc.,  must  be  properly  proportioned 
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to  enable  the  mill  to  run  in  a  lig^ht  wind  and  not  damap^o  the  pum]> 
or  mill  at  its  maximum  speed.  Former  pump  makers  have  hecn 
accustomed  to  use  larp^e  pump  cylinders  and  small  pipe  on  hand 
pumps,  thereby  deceiving  the  customer  by  making  him  believe 
that  he  was  getting  a  pump  of  large  capacity.  Such  pumps  would 
ojjerate  fairly  well  with  a  wood  windmill  as  such  mills  never 
would  run  fast  enough  to  damage  the  j^ump  in  any  kind  of  a 
wind.  From  that  condition  of  affairs  the  Aermotor  Company 
set  down  as  a  principle  that  for  smooth,  rapid  pump  actiiMi.  the 
delivery  pipe,  pump  openings,  etc.,  should  be  at  least  one-lialf  the 
diameter  of  the  cvlinder. 

.  Again  I  repeat  that  the  excellent  <lesign  of  the  Aermotor  to- 
gether with  the  infinite  care  used  in  its  manufacture  has  had  no 
more  to  do  with  its  wonderful  growth  in  popularity  than  has  tlic 
insistance  of  the  Aermotor  Company  on  the  creed  of  high  towers, 
sufficient  wind  exposure,  properly  pro])ortioned  pumi)ing  attach- 
ments, good  workmanship  at  installation  and  intelligent  care 
thereafter. 

Lender  this  topic  it  might  be  mentioilcd  that  the  steel  tower 
for  windmill  use.  built  and  introduced  by  the  Aermotor  Company 
has  had  much  to  do  to  imi)rove  the  aj)pearance  and  stability  oi 
windmill  outfits,  as  well  as  making  the  e(|uipment  a  complete 
article  of  carefully  designed  proi)ortion,  thereby  avoiding  the  in- 
securitv  due  to  the  use  of  wooden  towers,  which  are  ahvcivs 
subject  to  wreckage,  owing  to  decay  of  ti miners,  checking  or 
cracking  of  timber  exposed  to  the  weather  and  puor  design,  as 
such  towers  are  usually  built  by  carjjenters  or  country  workmen 
who  have  had  but  little  experience,  and  but  tlie  slightest  knowl- 
edge of  the  strength  of  the  material  or  the  strains  to  which  the 
structure  is  to  be  subjected. 

I'RACTICAI.   MKTiroi)  Ol-  DKSK.MN*',  TOWKRS. 

In  building  a  steel  bridge  or  a  roof  truss  it  is  the  comnmn 
practice  to  carefully  estimate  the  strength  required  by  eacli 
and  everv  member  and  then  to  make  the  structure,  4.  6  or  8  (^r  10 
times  as  strong  as  may  be  re(|uired  by  the  actual  Inad  which  the 
structure  is  designed  to  carry. 

Such  an  extravagant  use  of  material  would  make  a  wind- 
mill tower  too  heavy  and  too  expensive  for  gt^neral  use.  A 
more  rational  method  of  tower  design  has  Ix^en  adopted.  For 
example:  We  decide  to  build  a  tower  of  new  design.  After 
carefplly  considering  the  strength  required  in  the  several  mem- 
bers of  the  structure,  a  tower  is  built  and  actually  subjected  to 
the  strains  which  the  tower  nuist  stand  in  use.  Should  any 
member  show  weakness  it  is  strengetliend  uj).  Sliould  iht-  design 
prove  faulty  it  is  corrected  and  by  such  procedure  the  final  design 
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of  the  structure  is  decided  uf>on,  giving  us  a  tower  in  which  each 
member  has  exactly  the  strength  required,  in  which  no  excess  of 
material  is  used  in  any  part.  There  is  not  a  pK)und  more  nor  a 
pound  less  of  material  than  is  required  in  any  part  of  the  struct- 
ure, resulting  in  a  saving  to  the  customer  and  a  feeling  of  con- 
fidence by  the  manufacturer,  which  enables  him  to  guarantee  his 
structures. 

Mr.  Xoyes,  to  whom  the  development  of  the  steel  tower  is 
due,  observed  the  principle,  that  in  a  structure  of  pyramidical 
shape,  that  is,  a  tower  having  its  main  corner  members  battering 
or  tapering  toward  each  other  at  the  top,  so  that  such  members 
could  be  firmly  joined  at  the  apex,  any  strain  imposed  on  the 
tower  at  this  apex,  in  a  direction  perpendicular  to  the  axis  of 
the  pyramid  would  be  transmitted  to  the  base  of  the  tower,  as  a 
compression  or  tension  upon  the  corner  posts,  without  straining 
any  of  the  horizontal  or  diagonal  bracing  members  of  the  tower, 
except  as  much  as  would  be  required  to  withstand  the  incipient 
buckling  of  the  corner  post. 

This  fixing  of  the  apex  of  the  tower  rigidly  is,  therefore,  the 
keystone  in  the  arch  of  successful  tower  building,  and  the  Aer- 
motor  way  of  doing  it,  by  notching  the  corner  posts,  and  clamp- 
ing them  around  a  pipe,  a  system  covered  by  broad  original 
patents,  has  been  neither  equalled  nor  approached  by  other  de- 
signers or  manufacturers. 

Another  important  point  in  the  manufacture  of  light  steel 
work  which  is  to  be  exposed  to  the  atmosphere  is  its  protection 
from  the  elements. 

Early  in  the  making  of  steel  windmills  and  steel  towers  the 
Aermotor  Company  decided  that  paint  at  best  made  only  a 
temporary  protection  and  was  quite  as  likely  to  deceive  the  owner 
of  a  windmill  outfit  by  concealing  rust  spots  in  the  structure  as 
it  was  to  protect  the  structure  from  rust.  At  an  enormous  ex- 
pense a  galvanizing  plant  was  installed,  in  which  75  tons  of  zinc 
could  be  kept  in  a  melted  state  the  year  round,  enabling  every 
piece  K^i  steel  used  in  the  manufacture  of  wheels  and  towers  to 
be  galvanized  after  all  holes  are  punched,  and  after  all  forming, 
shearing  and  riveting  is  done,  thereby  thoroughly  coating  every 
part  of  the  steel  work  wiili  an  almost  indestructible  coating  of 
zin'.\ 

While  on  the  .subject  of  towers,  some  consideration  might 
be  given  to  the  steel  towers  tor  supporting  tanks  which  were 
brought  out  first  of  all  by  the  Aermotor  Company ;  that  is,  towers 
of  such  siin])le  design  and  construction  as  to  enable  the  ordinary 
country  artisan  t*)  assemble  and  erect  them  with  ease  and  safety. 

I)y  advocating  tlie  use  of  wells  sunk  deep  enough  to  insure 
a  •;  )ii-tant  sui)ply  of  pure  water  by  getting  below  the  strata 
\Juvh  c.'irries  the  surface  water  which  is  both  uncertain  in  sup- 
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ply  ond  filthy  in  composition  the  Aermotor  Company  has  done 
much  to  promote  the  health  of  both  men  and  cattle. 

By  advocating  the  use  of  elevated  storage  tanks  which  en- 
ables water  under  moderate  pressure  to  be  carried  to  all  parts 
of  the  house,  barn  and  premises  the  chore  of  ^'watering  the  stock" 
has  been  reduced  to  a  minimum  for  the  farmer  and  the  farmer's 
son,  while  the  many  trips  from  kitchen  to  the  old  pump  which 
may  be  saved  by  a  water  tap  at  the  kitchen  sink  has  done  much 
to  lighten  the  dreary  labor  of  the  patient  housekeey)er. 

The  "Gospel  of  the  bath  tub"  which  usually  follows  the  in- 
stallation of  a  pressure  water  service  brings  i)eaceful  sleep  to 
the  tired  farmer  after  a  day's  toil  which  has  been  aggravated  by 
dust  and  i>erspiration  and  is  only  objected  to  by  the  small  boy 
who  believes  that  the  only,  water  fit  for  use  is  that  in  tlie  old 
swimming  hole  under  the  willows. 

THE  DEPRECIATION  OF  ELECTRICAL 

PROPERTIES  \y 

By  G.  U\  Bisscll* 

As  a  preliminary  to  the  preparation  of  this  paper  the  writer 
sent  to  each  member  of  the  association  a  letter  proiv)unding  and 
asking  replies  to  the  following  inquiries : — 

I.  In  computing  the  total  cost  of  your  output,  do  you  make 
allowance  for  depreciation? 

?.  If  the  answer  to  Xo.  1  is  affirmative,  how  nuich  (lei)re- 
ciatioii  do  you  charge  off.  and  Iiow  dn  you  arrive  at  this  am:)unt/ 

3.     How  do  you  invest  your  sinking  fund? 

Twenty  replies  were  receive<K  Three  answered  (|uesti;»n  1 
and  3  in  the  negative,  without  explanati^.n  (»r  other  sign  of  in- 
terest in  the  matter,  and,  oi  course,  gave  n  )  answer  to  (|uestion 
Xo.  2. 

Four  members  answered  (juestion  Xo.  i  in  the  ne:T:ative.  luii 
explained  that  circumstances,  such  as  pressure  fur  dividends. 
prevented  the  practice,  or  that  extensive  renewals  of  deteri-Tatjd 
property  had  prevented  allowance  f  t  <leprev:iari;)n,  or  t'nat  t'.ie 
plant  was  not  yet  old  enough  to  he  aflVcted  by  dvpreciati'^n  :  l)ul 
all  four  evidently  appreciated  the  imj^ortanee  <>f  tht-  subject. 

Two  members  t(K)k  issue  against  the  rec«»gniti()n  of  (leprc- 
ciation  as  an  account  to  be  considered  in  making  a  true  l)'»:.k 
showing  of  the  property.  Attenti.)n  will  be  called  t  »  tlu-Ne  argu- 
ments later. 

One  member  answered  (juestion  Xn.  i  in  tlie  aftirniative  and 
Xo.  3  in  the  negative,  and  evidentl\  omfu^ed  depreciatiin  and 
maintenance. 

The  remainder,  ten  in  number.  ga\e  atiinr.ative  and  -11. -re  <»;• 

*A  paper  '^ad  at  the  meetinjf  «if  rlie  Icwa  Klrctrii.il  A•^Sl^l■i.l^lMn.  |)e~  Mn!ne>. 
April  19, 1906. 
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less  CiMiiplete  answers  to  the  three  inquiries,  and  quotations  from 
the  letters  are  here  presented. 

(  I  )  **\\'e  set  aside  about  five  per  cent,  of  gross  investment 
each  year  for  maintenance  of  property.'' 

( J )  "We  use  the  replacement  value  of  the  plant  equip- 
ment as  a  base  on  which  to  figure  depreciation.  *  *  *  The  fund 
derived  from  these  amounts  is  deposited  in  the  bank  as  a  time 
deposit  and  draws  interest.  It  can  only  be  withdrawn  by  consent 
of  our  board  of  directeors.  All  amounts  realized  from  sale  of 
replaced  machinery,  scrap,  wire,  or  any  part  of  our  equipment, 
is  credited  to  this  account.  Sinking  fund  is  for  bond  redemption 
y. 

(3)  **l'pon  the  actual  cost  of  our  plant  we  figure  a  depre- 
ciation of  8  per  cent.,  and  invest  the  amount  where  we  can  find 
and  receive  the  best  interest  rate." 

(4)  "Charges  of  8  per  cent,  annually,  investing  not  to 
exceed  i^ne-half  in  improvements  and  the  balance  in  the  bank  at 
4  ]>er  cent,  per  annum  for  replacements." 

(5)  "We  figure  O  per  cent,  for  depreciation  in  computing 
the  cost  oi  current,  but  have  never  been  able  to  create  a  sinking 
fund  to  take  care  of  the  item.  We  consider  6  per  cent,  a  low 
figure." 

\{A  "We  charge  5  per  cent,  of  our  total  investment  each 
year  for  depreciation.  Ten  years'  experience  shows  that  this 
is  not  cnvUigh.  hereafter  the  charge  will  be  7  per  cent. 

"IVpreciation  is  the  one  thing  that  makes  electric  lighting  in 
a  s:nall  town  a  p^n^r  business." 

jfi  ".\s  a  rule,  electric  installations  are  without  sufficient 
capital.  They  soon  finvl  themselves  face  to  face  with  the  propv~»si- 
:i  Ml  of  provivling  for  their  extensions  and  depreciation,  and  at 
t'u*  sa:no  lime  meet  the  expectativMis  of  t'.ie  stockholders  for  divi- 
doDvls.  It  has  Iven  our  cusi  v.u  iv^  put  sufficient  money  into  the 
pla*::  oao'.i  >ear  in  I'.ie  way  v^i  repairs  ro  maintain  its  value.  The 
v^S'cc::  !!  :.^  ;;iis  p-an  kA  provivling  f.;»r  tlepreciati^^n  is  that  it  is 
I!  ^:  -virif -rrr..  v  ^ne  year  we  >.ave  little  -^r  no  repairs,  while  next 
\v.i'  t'.c  repairs  arc  excessive. 

•":•.:  :'.o  '^roov.t  stato  ^^t  ^tisiiioss  I  shvHiid  think  a  fair  allow- 

:'.  :  x  f-  -v.  S  to  10  t>er  cent  on  :he  c>s: 


.V         .   V.  \    .  .1 «« 


I  «  . 


"s::-.*..:-.  -:..  \\  '..ile  ■:  is  trite  t'.uit  e'.e.trij  apparatus  as  bn:;t 
•.\—  A  s  AS  ,1  "::o  :  *:  ^ro  t':,*:*.  tert  years,  still  in  readiusi- 
x:  :  '  :  '  :  c^  ^':'i>  ■^'  •  '-  t>.o  c'  ■vt>.  a:id  deveioptnent  of  the 
*  •:<  v-<  .;.•  ■  t  *i  ^:  >. :  .\:'  '  liv^l  :^::c:t  ^:  Appliances,  our  pas: 
i  \ . \  •  \  * \\    A    ■        ".  V  - . :  V   :  > .:. :   a  c    a  : "  *.  r a r c ' >   ever  use  a  piece  o f 

^^  .■  >.  ■;■•;  ::.',  X  ':\i  •  v^f  ov::t.  ."  ;r:i:::ial  c^Lv^t  shouM  be 
.    .-.»>  .    V    •»'    .  *v     <   V .-. ».      >  V .'.     ......  » _  .:C  -'i^r  v.icprcK.««*.*\.*fc4, 

.'. •. ,  >      >     .    \.      ^       ^.     ■     S.       ...«..>,^v..      »'w*     hjIC     «K^>L     J.».."> 
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sible  advantage :  but  we  think  yon  will  fiiul  very  few  com])anies 
in  Iowa  providinjj  a  sinkinj^  fund. 

**It  is  not  wise  for  a  nianap^er  to  overlook  this  item.  l.>ecause  it 
is  something:  that  must  be  provided  for,  and  while  he  may  be 
able  to  evade  it  for  a  few  years,  it  will  finally  present  itself  in 
an  agjjravated  form,  and  there  is  no  eseape." 

(8)  "We  had  no  bomled  indel)tedness  until  May.  n.>04» 
when  a  mortgage  of  8^150,  (x;o  was  given  to  secure  a  bond  issue 
in  like  amount.  The  entire  j)n;ceeds  from  the  sale  of  b/>nds,  with 
an  additional  Si 00.000  advanced  by  the  st<Kkholders  on  the  com- 
panv's  note,  was  put  into  tlie  reconstruction  of  the  property. 
The  pliysical  condition  of  the  plant  previous  to  the  reconstruciiop 
was  r^Leedingly  bad,  and  the  errire  income  was  recjuirevl  f'»r 
repairs  and  operation,  leaving  no  surplus  for  dividencls  or  (Uher 
purposes. 

**The  following  provision  is  made  f.)r  a  sinking  fund : — 

**  *A  sinking  fund  shall  bi'  created  and  maintained  during 
the  uncancelled  existence  of  this  mortgage  for  tlie  payment,  in 
part,  of  the  princij)al  «>f  the  bonds  hereby  secured,  and  shall 
consist  of  the  payment  in  the  sum  of  Si5.oc:o  (Ui  the  ^otli  day  «>f 
April  in  each  year  on  and  after  .\i>ril  30.  i(pf>.  by  tlie  company 
to  the  trustees,  which  annual  jiayment  c«>mpany  agrees  l  >  make 
to  the  trustees. 

"  'It  is  further  provided  that  tlie  trustees  shall  liold  the  an- 
nual payments  until  the  disbursement  there' »f.  allmving  the  com- 
pany interest  therenn,  this  interest  to  be  a<lded  to  the  sinking 
fund  annually.  The  money  s  >  accmnulating  shall  be  used  fr.»m 
time  to  time  for  the  ])urcha^e  by  tlie  trustees  of  tlie  boncN  at  a 
price  not  to  exceed  5  per  ceiu.  j^ar :  the  binids  so  ])urclia.sed  shall 
be  cancelled  and  delivered  t«»  the  comi)any.' 

**You  will  note  that  the  annual  j)ayment  of  tlie  Si5,('!(h)  i- 
not  efTcctive  until  KjoS.  We  are.  with  llie  commeiu-emeni  of 
the  current  year,  however,  charging  mIT  jo  per  cent.  kA  i!ie  gros-^ 
receipts  each  month  to  depreciatinn  and  maint-.nar.c.'.  b'ri»m  this 
amount  we  subtract  the  actual  maiiUenance  c  >st  f  )r  t'.ie  :n.>nt'i. 
the  balance  being  charged  t.»  de])re..'i:ui;)n. 

"In  my  opini«»n  there  are  few  coni]>aiMes  in  the  state  wliioh 
have  a  broad  provision  for  dei)reciation  and  sinking  fund.  Tlii«; 
provision  shtnild  undoubtedlx  be  made,  'iiherui-e.  at  t!ie  ex- 
piration of  the  life  of  the  bond  issue,  the  j)roi)erty  will  b.-  sadly 
depreciated  in  value  and  no  funds  in  hai^d  to  ]>ut  it  in  t'.ie  <\\w^ 
physical  condition  as  at  the  issuance  of  the  b  miN. 

''Capital  is  becoming  more  insistent  that  >ir.kir.g  fund  j)T'»- 
visions  be  made,  althougli  the  niajnritN  of  b  .n-l  i><nes  n  uv  in 
-effect  carry  no  such  pr«)vi<ioii.'* 

The  above  qu..»tatif>ns  and  ..tiier  inf.irnn::  -n  c  >:it;iin.''i  in 
the  letters  of  the  members  whn  l)elieve  in  an-i  ])ra:ti.\-  ihe  rev'  ig- 
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nition  of  dq^reciation  as  a  factor  in  central  station  finance,  are 
from  cities  of  from  3„ooo  to  50,000  population  widely  distributed 
over  the  state.  Evidentl  some  plant  managers  are  thinking  hard 
over  the  question. 

Reference  has  been  made  to  members  presenting  arguments 
against  depreciation  as  an  element  of  productive  cost.  One 
member  writes: — **In  regard  to  depreciation,  I  will  say  that  I 
differ  from  most  people  on  this  subject.  We  do  not  charge  off 
any  depreciation.  When  any  part  of  our  machinery  gives  out, 
we  repair  it  or  replace  it  with  new  and  charge  it  to  expense.  If 
a. pole  is  decayed  and  unsafe,  we  replace  it  with  a  new  pole  and 
charge  it  to  expense,  and  so  on  through  the  entire  system.  In 
this  way  we  pay  for  our  depreciation  as  it  comes.  We  classify 
our  accounts  to  a  certain  extent.  We  have  an  account  for 
meters,  transformers,  coal,  repairs  to  boilers,  station  supplies, 
equipment,  etc.  Meter  repairs  are  charged  to  expense,  and  new 
additional  meters  are  charged  up  to  meters.  A  new  meter  to 
replace  an  old  one  is  charged  to  expense,  and  similarly  with  trans- 
formers, etc.  Annually,  or  as  often  as  desired,  we  can  balance 
up  our  accounts  and  see  how  we  stand." 

Fhit  he  concludes  with  this  statement: — "If  a  plant  is  making 
more  tlian  a  fair  dividend,  I  would  set  aside  some  of  it  for  a 
surplus  and  put  it  in  a  good  bank  at  interest.  Then,  in  case  of 
a  breakdown  or  extension  of  plant,  there  wolild  be  some  ready 
money." 

It  would  seem  as  though  the  last  statement  qualifies  ma- 
terially the  non-belief  in  depreciation  accounts,  and  that  the 
writer  really  would  charge  off  depreciation  if  his  business  would 
pay  him  well  enough  to  enable  him  to  do  so. 

Another  member  writes: — **If  a  pLant  is  earning  sufficient 
money  to  take  care  of  the  maintenance,  which  must  include  all 
replacements  and  renewals  and  interest  on  the  investment,  and 
has  anything  left,  it  would  seem  better  to  pay  it  to  the  stock- 
holders in  extra  dividends  than  to  run  the  risk  of  holding  it  in 
a  sinking  fund.  Keeping  the  fund  safely  would  be  a  problem. 
Keeping  it  profitably  invested  would  be  still  more  of  one,  but 
when  it  is  paid  to  the  stcKkholders  as  it  accumulates  all  this  is 
avoided." 

To  thi<  view  of  the  case  there  might  be  presented  the  ques- 
tion : — How  will  these  same  stockholders  feel  if  extraordinar}'' 
expense,  sucli  as  replacing  obsolete  equipment,  necessitates  an 
assessment,  and  how  much  worse  will  their  heirs  or  assigns  feel 
who  liave  nnt  directly  received  the  previous  large  dividends?  Is 
it  not  iH'ttcr  to  anticipate  such  a  contingency  by  having  a  fund 
to  int'ot  it  ? 

The  (object  of  depreciation  as  a  book-account  is,  according 
to  Fuvinie:  Matheson,  so  to  treat  the  nominal  capital  on  the  books 
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that  it  shall  represent  as  nearly  as  possible  the  real  value.  Theo- 
retically, the  most  equitable  method  of  i\o\\\^  this,  if  feasible, 
would  fee  to  revalue  ev<?rythinfj  at  stated  intervals,  and  to  write 
off  whatever  loss  mip^ht  be  thus  revealed  without  regard  to  any 
prescribed  rate  of  depreciation. 

**This  plan,  if  strictly  carried  out,  has  in  practice  some  dis- 
advantages. The  two  leading  considerations  in  such  an  ap- 
praisement are  generally  the  condition  of  the  property  and  its 
earning  power.  In  "both  these  respects  there  may  be  absolutely 
no  sign  of  deterioration :  a  machine  may  appear,  and  for  all 
practicable  purposes  be,  as  good  as  new,  and  may  show  proof 
of  it  by  actual  earnings.  Yet  none  the  less  its  working  life  is 
shortened  year  by  year,  and  unless  S(»me  provision  is  made  for 
replacement  a  severe  loss  will  fall  on  the  future.  And  if.  recog- 
nizing this,  something  is  written  off  the  value,  though  no  alter- 
ation is  apparent,  then  a  depreciation  rate  is  in  fact  applied.* 

•The  Depreciatinfir  of  Factories— Matheson,  p.  24. 

"The  question  of  depreciation  cannot  be  separated  fn^n  that 
of  maintenance,  and  in  theory  one  may  l)e  said  to  balance  the 
other.  In  practice  it  is  only  in  certain  cases  that  this  can  be 
acted  on.  In  any  particular  building,  macliine,  or  appurtenance, 
decay  or  wear  of  some  sort  must  take  j)lace  in  the  course  of 
time,  and  repairs,  in  order  to  compensate  fully  for  the  decline  in 
value,  must  take  the  form  of  renewal. 

"This  l)eing  the  case,  the  ahsf)lute  replacement  of  some 
portion  of  the  plant  every  year  may  maintain  an  average  aggre- 
gate value.  In  only  two  kinds  (ir  classes  of  ])lant.  however,  can 
such  an  exact  balancing  of  loss  by  repairs  an<l  renewals  be  ven- 
tured upon:  one,  wliere  the  ])lant  wears  out  so  (juickly  as  t«) 
need  complete  replacement  at  short  intervals,  and  in  a  second 
class,  that  of  undertakings  so  large  and  permanent  as  to  afford 
a  wide  annual  average  of  deterioration  and  renewal  over  the 
whole  plant." 

In  short,  depreciation  accnunt  i>rovides  insurance  against 
those  losses  in  value  wliicli  cannot  be  met  hy  current  re])airs 
and  minor  renewals,  which  are  intangible  until  some  future  linie 
when  the  equipmeiU  is  ffumd  to  he  unsafe  (»r  obsolete  and  in- 
efficient in  view  of  advance  in  tlie  state  kA  the  art. 

Depreciation  may  be  based  u])im  a  uniform  rale  for  all  ])'irt'^ 
of  a  property.  This  is  an  easy  wa\.  as  far  as  fii^mriiiL;;  is  con- 
cerned, but  re(|uires  rare  judgnieni  in  its  a])i»lieali('n  hi  ^  )  e»)m- 
plcx  an  undertaking  as  an  electrical  j>n»])erty. 

Depreciations  may  be  Ija-ied  \\\yA\  an  avetai^e  rate  '»f  ihe 
several  rates  of  de])reciali<'n  ])r<>j)iT  :  ^  \\\v  c«»iiip  .nmr  ]>:in>  "f 
the  plant.  The  correct  nh'tliud  .»f  tni'li'ii:  Tu-  'I'-i'ri-ci.i'j.  n  lai-.' 
is  exemplified  in  the  f<»ll'.jwin.ir  ])r. -blr-i^ :--- 
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Sup[X->sc  a  jy^wer  plant  to  consist  of: — 
JiuiMings  and  chimney  worth  $25,000,  having  an  estimated 
UMrfuI  life  i)i  50  years. 

Boilers  and  auxiliaries,  worth  S20.000.  having  an  estimated 
useful  life  of  15  years. 

Kngines  and  generators  worth  $30,000.  having  an  estimated 
useful  life  of  12  vears. 

Switchlx>ard  worth  $2,500,  useful  life  10  years. 

The  depreciation  period  may  be  assumed  at  50  years. 

The  depreciation  is  sometimes  obtained  as  follows :  — 

I5uildings $25,000  X    1-50         $    500.00 

Boilers   20,000  X   1-15  1,33333 

Engines   30,000  X   1-12  2,500.(30 

Switch-board   2,500  X   i-io*  250.06 

$77,500  $4,583.33 

$4,583-33  "^  $77,500  =  5.9  per  cent, 
which  result  is  correct  if  the  annual     amount     of     $4,583.33 
charged  to  dcpreciatiobn  draws  no  interest. 

Another  method  is  to  obtain  the  average  life  of  the  whole 
,>lant,  as  follows : — 

$25,000  X  50  =  $1,250,000 

20,000  X  15  =       300,000 

30,000  X  t2  =       360,006 

2,500X10=        25,000 

$77,500  $1,935,000 

$i.935,ooo^$77,50o=25  years. 

from  w^hich  the  rate  or  depreciation  would  be  4  per  cent,  and 

the  annual  charges  would  be  $3100.     This  is  too  smdll,  as  appears 

from  Table  I : — 

TABLE  T 

Timet  to  be  Total  lUnewal 

Lift  V&hie  lUnewMi  in  Ixpenae  in  DsUin, 

Tmts  of  Part  50  Toan  25  Toan  Toan  T«n 

50     $25,000     I        $25,000       50     $1,250,060 

1 5  2o,cx)o        3  I  -3       6f )//)()  2-3      1 5  1 ,000,000 

ij  30,000         4  1-6      125,000  13  1,500,000 

10  2,50(^        5  12,500  10  125,000 

$77.5<^>^>~     ~         $229, 1  r/)  2-3  $3,875*000 

$3,875.cxx)       -:  22(),ir/)2-3  =16.9  years. 

77^^^^^       -*-i6.()trzz$4,583        =  5.9  per  cent. 
22().u><^>  j-3  :-5o   :-.--  4.583        =  5.9  per  cent. 

It  is  pri>l)al)lc  that  the  energetic  plant  manager  would  keep 
\\\^  «lri)rcciatioii  allowance  i^r  sinking  fund  invested.  Suppose 
that  it  i.s  ])os>il)le  to  safely  count  on  3  per  cent,  compound  interest 
on  tlu-  C(»ntinual  contributions  to  the  sinking  fund  in  the  above 
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assumed  problem,  tlic  annual  charge  to  depreciation  would  be 
obtained  as  follows : — 

For  each  part  of  the  plant,  find  what  sum  at  3  per  cent, 
will  amount  to  the  redemption  value  in  the  term  of  years  esti- 
mated as  the  life  of  the  part. 

Thus,  for  the  buildings  worth  $25,(xx)  and  estimated  tv) 
last  50  years,  interest  tables  (see  Kent's  lIand-lxK)k,  5th  Edition, 
p.  .16)  show  that  an  annual  payment  of  $8.87  at  3  per  cent,  com- 
pound interest  will  in  50  years  amount  tt)  $i(xx).  Therefore, 
$221.75  so  invested  will  furnish  the  sum  for  replacing  the  buihl- 
ing  at  the  end  of  50  years. 

For  the  whole  plant  the  several  depreciatit>n  items  computed 
in  this  wav  are  presented  in  Table  TI: — 

TABLE  II 

innu  ty  p«r  ianiutT  isr  8am«  at  Same  at 

11.000  tt  3  p«r  eent  Aihud  Value  4  p«r  orat  Ro  Intfrcat 

$8.87  $    221.75  J^>3.75  5CX).00 

53.77  i,075.4(>  (;c^S.8o'  1.333-^ 

7o.4(>  2,113.80  i,|>«K>.50  2,500.00 

87.24            218.10  208.25  250.00 


Liiii 

SO 
>5 

TalMtf 
Pirt 

$25,000 
20,000 

12 
10 

30,000 
2.500 

Total  annual  charge $3,629.05        $3.3^ '7.35        $4»5^3»oo 

From  this  it  apjK'ars  that  the  total  annual  charge  for  depre- 
ciation is  $3,629.05,  as  compared  with  $4583  where  the  sinking 
fund  is  non-earning. 

The  rate  of  interest  in  anv  i^iven  case  should  he  verv  con- 
servative  in  order  to  cover  errors  of  judgment  in  overestimating 
the  natural  life  of  the  part  or  to  provide  for  premature  renewal 
due  to  extraordinary  causes.  In  case  the  jKiris  of  the  plant  last 
longer  than  was  e.\'i)ected,  the  accumulated  tU-precialion  charges 
can  be  held  stationary  until  such  part  does  need  renewal  and  the 
usual  annual  charge  used  in  .-^ome  other  way-  to  increase  divi- 
dends or  surplus  or  to  otTsel  errors  in  tlie  c»ilicr  direction  as  to 
depreciation  in  other  parts  .  f  the  jilant. 

As  to  the  method  of  investment  of  the  (lej.>reciation  sinking 
fund,  there  are  several  avenues  f<jr  ready  m<»ney.  lm])rovonK'nts 
in  the  plant  or  extensions  are  legitimate  if  tlu'v  will  pay  the  in- 
terest on  which  the  annuity  is  ba^ed.  <  >tlur\vise  thry  are  not. 
A  line  ten  bU)cks  long  to  su])ply  lights  t«»  <»iu'  im-  two  liniises  at 
the  end  would  not  he  remnneralive  i-Minuj^li  f. »r  l]ii>  piirpi>«;c.  It 
.should  be  constantly  borne  in  mind  that  llu-  <lrpreciatii»n  alluv- 
ances  are  each  specific,  and  their  use  for  "tluT  j)iirj)ose<  >]ioiiM 
not  be  tolerated.  Repairs  and  maintenance  inii>t  lu-  regarded  as 
distinct  from  depreciation  sinking  fniid  and  "I'lcrwi^o  pr«'vi<li'd 
for. 

It  should  not  be  imdfrsto»Ml  from  thr  ah  ivr  di>«'u-si"n  tlial 
the  rate  of  depreciation  is  assigne<l  "uce  and  f-T  a!!  at  ihc  bc.^in- 
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ning  of  an  enterprise  and  not  subject  to  nxnlifications.  The  point 
to  be  emphasized  and  driven  home  is  that  the  fact  of  depreciation 
is  real  and  must  be  met  at  the  outset,  or  later  calculations  and 
business  transactions  will  be  very  disappointing  to  the  man  or  cor- 
poration whose  money  is  at  stake. 

As  to  the  life  to  be  assigned  to  the  various  parts  of  electrical 
properties,  there  "are  many  men  of  many  minds." 

Dawson,  in  his  "Engineering  and  Electric  Traction  Pocket- 
Book,'*  page  1265,  suggests: — 

liuildings  50  to  100  years. 

Water  turbines  11  to  14  years. 

Boiler,  10  to  12  1-2  vears. 

Engines  and  generators,  belted,  10  to  20  years. 

Belts,  3  to  4  years. 

Large,  slow-speed  steam  engines,  15  to  25  years. 

Ditto,  direct-connected,    12  1-2  to  25  years. 

Stationary  transformers,  15  to  20  years. 

Storage  batteries,  9  to  1 1  years. 

Trolley  line,  12  1-2  to  25  years. 

Feeder  cables,  20  to  35  years. 

Meters,  10  to  12  1-2  years. 

Cars,  1 5  to  25  years. 

Motors,  12  1-2  to  20  years. 

Rotaries,  10  to  12  1-2  years. 

Spare  parts,  50  to  75  years. 

Track  work,  7  to  1 3  years. 

I^inding,  10  to  16  years. 

Sundries,  16  to  25  years. 

On  some  of  these  items  the  figures  are  too  high  for  average 
American  j)ractice,  because  we  do  more  temporary  work  than 
Europeans  and  make  our  equipment  work  harder. 

Some  members  of  this  association  have  given  the  following: 

Buildings,  25  years — the  franchise  life,  33  years,  50  years. 

Iioilers,  grates,  etc.,  14  to  15  years. 

Piping,  14  to  15  years. 

Pumps,  10  years. 

ICngine  condensers,  12  1-2  years. 

Foun(lati<^ns,  12  1-2  years. 

Station  wiring.  121-2  years. 

Switchboard,  10  years. 

]\)lcs,  cross-arms.  12  1-2  to  10  years. 

Wire,  2^=^  vears. 

Arc  lainj)s,  8  years. 

Meters,  10  years. 

'JVansforniers,  u  1-2  years. 

^\'ll(^le  plant,  20  years,  K)  2-}^  years,  14  years,  12  1-2  years, 

Ri-al  estate  is  sui)pose(i  not  to  depreciate. 
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the  curve  and  afterward  taking  measurements  from.it,  errors 
are  introduced  besides  requiring  a  large  amount  of  unneces- 
sary work.  It  is  necessary  to  take  only  as  many  readings 
with  the  contact  maker  as  ordinates  are  needed  in  the  analy- 
sis of  the  curve. 

It  is  taken  for  granted  the  reader  is  familiar  with  the 
general  discussion  or  if  not  is  interested  only  in  the  rule  here 
given  and  which  may  be  applied  without  a  knowledge  of  the 
theory  upon  which  it  is  based. 

An  important  fact  which  seems  to  have  been  lost  sight 
of  by  most  of  the  previous  writers  is  that  for  absolute  accu- 
racy of  analysis  an  infinite  number  of  ordinates  must  be  used 
and  a  series  with  an  infinite  number  of  terms  developed. 
Further  that  as  the  number  of  ordinates  is  diminished  not 
only  is  the  number  of  terms  diminished  which  form  the  series 
but  the  ordinates  of  each  harmonic  is  increased  in  the  terms 
which  are  retained.  As  the  number  of  ordinates  becomes 
quite  small,  say  8  or  12,  this  becomes  quite  appreciable  in  the 
third  and  fifth  and  especially  in  the  seventh  harmonic  unless 
the  series  is  very  convergent.  This  was  pointed  out  in  par- 
ticular by  Harrison  in  his  discussion  referred  to  above.  As 
an  illustration  of  the  importance  of  this  point  a  curve,  (A. 
C),  was  analysed  by  S.  P.  Thompson's  method  using  12 
ordinates  and  the  amplitudes  of  the  1st,  3d,  5th  and  7th 
harmonics  obtained  were  2.94,  1.33,  0.5,  and  0.39  respec- 
tively. When  analysed  by  the  rule  given  in  this  paper  using 
18  ordinates  the  values  were  2.94,  1.27,  0.49,  and  0.17. 
The  error  becomes  greater  the  higher  the  harmonic  desired. 

It  will  thus  be  seen  that  if  reasonable  accuracy  is  desired 
in  the  fifth  and  higher  harmonics,  the  number  of  ordinates 
cannot  be  made  less  than  18  or  19.  On  the  other  hand  as 
was  pointed  out  by  S.  P.  Thompson,  as  the  number  of  ordin- 
ates is  increased  the  calculations  involved  increase  in  about 
the  square  of  the  ratio.  Hence  it  is  desirable  to  use  the 
fewest  onlinates  that  will  give  the  desired  accuracy.  In  the 
opinion  of  the  writer  this  should  be  cither  19  or  37  for  the 
usual  alternating  current  curve. 

Much  time  is  saved  In  the  takin^T  of  the  readings  if  the 
curve  Is  not  plotted  as  only  19  readinjxs  need  be  taken  at 
Intervals  of  10  electrical  degrees.  It  will  be  seen  from  Run- 
gl's  discussion  that  It  Is  not  necessary  that  the  first  and  last 
ordinates  shouUI  be  zero  as  is  the  case  in  applying  S.  P. 
1  horiipsoirs  rule.      I'hls  difference  only  requires  the  addi- 
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tional  work  of  adding  and  subtracting  three  or  four  more 
quantities  while  it  enables  the  operator  to  begin  readings  on 
the  contact  maker  at  any  point  he  chooses. 

The  following  rule  is  adapted  directly  from  that  of 
Rung!  above  referred  to  by  omitting  all  that  pertains  to  the 
even  harmonics. 

Let  us  suppose  that  the  readings  as  taken  by  the  contact 

maker  are  yo,  yi,  y.j. y|,j.     These  readings  if  plotted 

would  form  the  following  cur\'e. 


These  may  be  arranged  conveniently  in  the  following 
table  and  hence  the  rule : 

Write  the  ordinates  observed  as  follows: 

Vo,  y,.  y,,-     y..  v., 

>vyiT.yi«.-- _  — vw 

Sums      •        8n_     8],   Sb,     -   —  — s,s.   s,,^  for  sine  comp. 

Differences   dn,  d,_    d™ -     — (L,  d,   for  losine  ■■ 

Be  careful  in  each  case  to  retain  the  proper  alfjebralc 
signs. 

For  the  sine  components  the  further  simplification  may 
be  made  by  combining  all  of  the  cocflicit-nts  of  rhe  same  sine 
Into  one  single  value.      Thus, 
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For  the  Ninth  Harmonic, 


For  the  Third  Harmonic, 

Sj    +  S5    -  S;    =  S,    ' 

S.|  ~|~  S^  ~—  9^  ^=  s.* 

For  the  cosine  components  in  the  same  way  the  further 
simplification  may  be  made. 

For  the  Third  Harmonic,  For  the  Ninth  Harmonic, 

d„      djj  =  d„  '  d„  '  —  d./  =  d  " 

d, -d,-d,  ^d, 
d-j   -  dj  —  d^  --  d..  * 

These  quantities  should  now  be  placed  in  the  following 
table  afti  r  beings  multiplied  by  the  sine  of  the  corresponding 
angle. 


SINE   COMPONENTS 


COSINE   COMPONENTS 


HARI 

IONIC  I 

173 

15 

5    13 

7    II 

9 

I    '7  3    155    137    11 

9 

sin 

lO"  s, 

^ 

-S7 

S5 

dg                   -d.,    id4 

sin 

20° 

s., 

S4 

Ss 

d;              -d,       d. 

sin 

30"  s. 

Si 

f 

S3 

Sm 

drt        do  '      d,;       dg 

sin 

40^^ 

S4 

S8 

s._. 

d.,                  d,      -d, 

sin 

50°  Sr, 

Si 

S7 

d4                  d^        -do 

sin 

60° 

So 

-s,j 

Sg 

d;,      d,         -da        da 

sin 

70°  s, 

-S5 

Si 

do                  -d4      -d.s 

sin 

So'' 

Ss 

So 

-S4 

d.                 d,       d. 

sin 

90"  Sj. 

Sm 

1 

s.. 

s,, 

s 

do       d„  'do       do       i 

d" 

IstC 

•.ii    

■  1 

■                    1                    , 

Totals--. 

1 

■ 

2iidCol 

.  .  _ . 

.  1 

-     -. 

.._ 

1 

Sums. .  9  x\,  9  A,^  9  A;,  9  A;   9  A.,     9  B,  9  B3  9  B5  9  ^91^ 
Diffr's  .  9  A,;9  A,,,9  A,;,9  xA„  9  B1-9  B,ft9  6,39  B„ 

1  he  equation  of  the  curve  is  therefore 

y      A,  sin  10'  —  A.,  sin  20"  4-  A3  sin  30*^' Ai-sin  lyC 

-f  B,  cos  10*^'  +  Bo  cos  20"^  4-  B3  cos  30^  : B,;  sin  170^ 
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Hence  there  are  two  waves  of  the  nth  harmonic,  one  a 
sine  wave  and  the  other  a  cosine  wave.  These  may  be 
combined  into  a  single  sine  wave  thus: 

y„  =  An  sin  ni^  +  B„  cos  nt^  =.-  ^  A  j,  +  H I  sin  (  nt^  -i-  B^  ) 

If  t=o,  in  the  first  member,  the  right  hand  member  will 
give  the  value  of  the  ordinate  at  zero. 

»n  =  ^' Aj,  +  iil  Sin  e„ 

Again, 

e„  -  tan-'  '-'" 

Since  the  sign  of  B„  and  A„  are  given  we  can  determine 
the  sign  of  the  tan  ^„  and  hence  the  sign  to  be  used  before 
the  radical. 

We  are  now  prepared  to  plot  as  many  of  the  harmonics 
as  we  choose  and  if  desired,  to  compound  them  into  the  al- 
ternating current  curve. 

Let  us  consider  a  numerical  example.  Find  the  first, 
third,  and  fifth  harmonics  of  the  above  curve. 

The  values  of  the  ordinates  are  as  follows: 

.56,    .72,      .83,    .110.     l.OO.     1.12.    l.:j.    l.«:J.    2.10.    2M, 
-M,.   -:».    0.00.    .W.     l.«2.    2«,»4.    4.4.    4.im,    4.10. 

Sums:  OJOO.    !a4,    .8:^.     1..56.    2.fi2.    4.0H.    .\7.    6..V,>.    i\:2i\,    2.1).  for  sin 
Diff'a:  1.12.  1.10.    .8.S.      .24.      .^2.     I.H2,    ;M,  -:i.;^S.     1.14,    2.1).  foro.s 

For  the  sine  component  and  third  harmonic. 

.34  -f  4.06       6.59    --     2.19    -  s,  ' 

.83    +    2.62    ~    6.26     --  2.81     -        So    ' 

1.56  -     2.9  -        1.34  ■=     s/ 
and  ninth  harmonic, 

2.19  -f-  1.34    ■■       .75       ^" 
For  the  cosine  component  and  third  harmonic. 

1. 12    +        3.1      -    4.22       :      do   ' 

i.io  +  1.S2  +  ^.3^    6.25  -  d, ' 

.83  +  2.62    r  1.94    -  3.49        d._.  ' 
and  ninth  harmonic, 

4.22    -  3.49   -7  .73       d" 

These  may  now  be  placed  in  the  tabic  multiplying  each 
by  the  sine  of  the  angle  opposite  to  which  it  is  to  be  placed 
before  writing  it  down. 
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17 
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SINE    COMrONENTS. 


13 


.1736.059 

.3420; 

.283 

.5000.78 

' 

.6428' 

1.72 

.76603.11 

.8660: 

4-93 

•9307  6. 1 8 

.9848 

6.15 

I.OOOOJ2.9 

; 

1st  Col.       13 

.029 

Totals .. 

1 

2ndCol.!      13.083 

Sums..!      26 

.112 

Diffs. . . 

.054     1 

—1.7  —.705 

-.895 

— 1. 19  .78  — .78 

4.02 

.26  5.03 

—2.43  —4.93 

—3.815  .32 

.815 

—1.34  2.9  —2.9 


II 

—2.14 

•532 

4.93 

—2.581 


—•75 


—2-43 

—2.43 
—4.86 

— 0.00 


—1.575 
—.990 


•965 
•542 


—2.565 
-.585 


1.507 
.423 


Hence,  A,   =  2.90     A,  =  -  .54     Aj  =  -  .284     A^  =  .168 
A,-  =  -  .006  A,,  =  0.00     Aj;,  =  -  .065     A,i=  .046 


A,= 


-•75 
-•75 

-75 
.084 
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.1736;-- 

-  .335 

.3420 

— 1. 14 

.5000  — 

-1.55 

.6428 

— I-I7  . 

.7660;- 

-  .474 

.8660I 

.204 

.9397;- 

-  .78 

.9848: 

1.08 

1. 0000 

1. 12            - 

I  St  Col. 

—  .459 

Totals 

2ndCol. 

— 1.022 

Sums . . 

— 1. 481 

—1.74 


—5.4 


— 4.22 


'     ^144 

■—  .107              ! 

.62  i                    .375 

— 1^55 

i-«.55 

.71                             2.14    : 

1.48 

—   .635                   ' 

— 

-    .208                    —    .208 

.581 

1.82 

3.28 

—  1.79 

1. 12 

1. 12 

—'75 


—5.96 

^•473        . 

— 5^4 
—11.36 

-2.158        i 
—3631 

•56      . 

•685       ! 

.655 

--.516 


—75 


"  39  —-75 


Diffs...  .563 

Hence,  Bi  - -.164       B.^  =  1.26        B5  =  -  .404     B-  =  .016 

B,--  -.062       B,.r,=:.o62       B,.^  =    .078     Bii=.i3o 


1. 171 


—.75 


B9=  .08: 
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Therefore  the  amplitude  of  the  first  harmonic  is 

/2.9^+o.i64'''    =  2.94,    and  the  ordinate  at  the  origin,   B, 

is  —  .164. 

The  amplitude  of  the  third  harmonic  is  ^/  .54-  -h  1.26-    =   1.27 

and  its  ordinate  at  the  origin  B.^  is  1.26. 

The  amplitude  of  the  fifth  harmonic  is    ;  .2184'  -|-  .404-  =  .494 

and  the  ordinate  at  the  origin  is  B-^  =  —  .494. 

The  amplitude  of  the  seventh  harmonic  is  the  same  way,  .169. 

and  its  ordinate  at  the  origin  B;   is  .016. 

__,         ,  ,  .   .  /I  - .  1 64 

The   phases  at   the  origin  are  ^,  -   tan~*     - 


1.26 


2.95 
.404 


-  -3"^  40', 


e^  =  tan-'  ^-^^  =  -  66-    50'  ,  6,  -   tan-»    _^]y[|   =  54^  50'  , 
.016 


e^  tan-' 


.168 


r=    50^^    24'  . 


These  harmonics  and  their  resultant  curve  are  shown 
in  Plate  II. 

PLATE  II. 
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A  STUDY  OF  TIN-LEAD  ALLOYS  AS  SOLDERS 

J.    VV.   AND   R.    I.    CAL'GHEi'.* 

The  use  of  tin-lead  alloys  as  solders,  though  universal, 
has  been  little  investigated.  It  would,  therefore,  seem  to 
offer  a  profitable  field  for  research.  In  the  set  of  experiments 
outlined  below  it  was  desired  to  learn  something  of  the  fol- 
lowing points. 

I.      Methods  of  Making  Soldered  Joints. 
II.     Tensile  Strength  of  Soldered  Joints. 

III.     Electrical  Resistance  of  Solders. 

The  materials  upon  which  the  joints  were  made  were 
copper  and  brass,  and  are  designated  in  the  following  discus- 
sion by  B.  for  brass  and  C.  for  copper.  The  test  pieces  were 
y^,"  round,  each  half  being  5"  long,  and  threaded  for  con- 
venience in  placing  in  the  testing  machine.  The  pieces  were 
also  centered  at  the  threaded  end.  Some  idea  of  the  test 
pieces  may  be  obtained  from  Plate  i.  The  solders  used 
were  made  from  ^'commercially"  pure  tin  and  lead.  The 
percentages  are  by  weight.  The  various  solders  will  be  des- 
ignated by  the  content  of  tin,  as  60^;  or  90%  solder,  it  be- 
ing understood  that  the  remaining  percent  is  lead. 

Kester  soldering  paste  was  used  as  a  flux.  The  joints 
were  broken  in  a  Tinius  Olsen  50,000  pounds,  hand  oper- 
ated testing  machine. 

Although  the  experiments  upon  methods  of  making 
soldered  joints  and  upon  tensile  strength  of  soldered  joints 
were  carried  on  together,  they  will  be  discussed  separately. 

MKTIIODS  OF  MAKINC;  SOLDERED  JOINTS. 

So  far  as  could  be  determined,  there  is  no  standard  or 
approved  method  of  soldering  joints.  The  method  first 
employed  was  the  simplest  one  possible.  The  surfaces  to  be 
soldered  together,  were  ''tinned''  or  alloyed  with  solder  and 
each  piece  grasped  in  a  pair  of  tongs.  The  ends  to  be  united 
were  held  in  the  flame  of  a  blow-torch,  until  the  solder  was 
fused,  then  pressed  together  and  held  until  the  solder 
**froze.''  The  joints  so  made  had  a  fair  degree  of  strength, 
bur  were  objected  to  because  it  was  impossible  to  properly 
align  the  halves  of  the  test  piece. 

The  next  method  tried  was  that  of  ''sweating."  In 
"sweating''  these  joints  together  the  pieces  were  tinned,  plac- 
ed between  centers,  one  of  which  was  advanced  by  a  heavy 

♦  Tlicsis.  liMVi.  Divisum  i-f  Ei»ciiH'crin«.  [iiw:i  State  C^oUeKe. 
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from  the  greatest  possible  ( lOO  lbs.)  to  the  least  that  would 
move  the  test  piece.  No  appreciable  difference  in  the  joints 
resulted. 

The  apparatus  shown  in  Plate  i,  consisting  of  a  section 
of  wrought  iron  pipe  having  a  suitable  groove  for  aligning 
the  test  pieces  was  then  devised.  At  first  it  was  not  used 
with  the  pieces  separated  as  shown,  but  the  upper  piece  was 
allowed  to  rest  upon  the  lower  one,  the  upper  clip  being 
omitted.  I'hese  joints  were  also  lacking  in  strength,  being 
substantially  like  those  made  by  the  second  method. 

The  next  and  final  step  was  to  support  the  upper  piece 
above  the  lower,  by  a  wire  clip  as  shown  in  Plate  i.  The 
solder  being  fused  by  means  of  two  blow-torches,  the  upper 
piece  was  gently  pressed  upon  the  lower  one.  This  was  the 
only  method  by  which  satisfactory  joints  could  be  obtained. 
This  seems  to  indicate  clearly  that  any  pressure  whatever 
upon  solder  at  the  moment  of  melting,  greatly  reduced  the 
strength  of  the  joint.  To  illustrate  this,  the  series  of  joints 
shown  in  Plates  2,  3  and  4  were  made.  ■  The  joints  shown  in 
Plate  2  were  made  with  the  weight  of  the  upper  half  of  the 
test  upon  the  solders  during  fusion.  In  Plate  3  an  addi- 
tional weight  of  30  pounds  was  placed  upon  the  upper  half 
of  the  test  piece.  In  Plate  4  the  upper  half  of  the  testpiece 
was  supported  by  a  wire  clip,  as  previously  described.  T hes2 
joints  were  all  broken  under  a  tension  of  11,000  lbs.  per 
square  inch.  Those  joints  made  with  light  and  heavy  pres- 
sure, upon  the  solder  during  fusion,  do  not  differ  materially. 
The  life  of  those  joints  made  without  pressure  was  much 
greater  than  those  made  with  pressure.  As  shown  by  the 
plates  these  joints  also  differ  in  appearance.  Those  joints 
made  with  pressure  are  invariably  more  or  less  granular  or 
spongy,  while  those  made  without  pressure  are  usually  smooth 
and  firm. 
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PLATE  5. 


METHODS  FOR  HARMONIC  ANALYSIS  iqq 

STRENGTH  OF  SOLDKRED  JOINTS. 

It  was  first  proposed  to  determine  the  ultimate  tensile 
strength  of  soldered  joints  made  with  solders  containing  var- 
ious percentages  of  tin  and  lead.  Although  it  was  known 
that  soldered  joints  would,  after  a  time,  fail  under  a  stress 
much  less  than  that  required  to  produce  failure  at  once,  it 
was  not  thought  that  this  time  element  would  prevent  a 
reasonably  accurate  determination  of  the  ultimate  strength. 
However,  repeated  trials  showed  that  the  time  element  could 
not  be  eliminated.  For  instance,  a  decrease  of  5  seconds  in 
the  total  time  of  testing  increased  the  strength  4()0(j  or  5000 
lbs.  per  square  inch,  the  total  time  of  testing  being  20  to  25 
seconds.  It  might  be  of  interest  to  mention  that  the  maxi- 
mum strength  obtained  was  25,900  lbs.  per  square  inch. 
This  joint  was  on  copper  with  solder  containing  60'^  tin. 
Total  time  of  testing  was  20  seconds. 

It  having  been  found  impossible  to  eliminate  the  time 
element,  experiments  were  made  to  determine  whether  a 
definite  relation  existed  between  load  and  life.  For  this 
purpose  a  number  of  joints  were  made  on  copper  and  on 
brass  with  60*^  solder.  These  joints  were  loaded  from 
6,800  lbs.  to  13,600  lbs.  per  square  inch.  The  life  of  these 
joints  is  shown  in  Plate  5.  The  results  give  both  the  max- 
imum and  average  strength  obtained.  The  number  of  de- 
terminations made  at  each  load  is  shown  on  the  Plate.  The 
average  strength  of  a  series  of  soldered  joints  depends  largely 
upon  the  skill  of  the  workman,  while  the  most  indifferent 
workman  must  occasionally  make  a  perfect  joint.  Vh'xs 
would  seem  to  indicate  that  more  comparable  results  could 
be  obtained  from  maximum,  than  from  average  values,  hence 
the  reason  for  inserting  them. 

In  order  to  make  a  comparison  of  solders  containing 
various  percentages  of  tin  and  lead,  a  series  of  joints  were 
made  upon  brass  and  upon  copper,  with  solders  containing 
from  .35  to  70"^'^  of  tin.  These  joints  were  all  broken  under 
a  load  of  13,000  lbs.  per  square  inch.  Both  the  maximum 
and  average  results  are  shown  in  Plate  6.  These  results 
suggest  some  of  the  peculiarities  of  solders.  Consider,  tor 
instance,  the  strength  of  joints  on  c()p|)cr:  It  is  seen  that 
the  maximum  strength  increases  with  the  percent  ot  tin.  I  he 
average  strength  increases  up  to  60''  tin,  then  tlecreases. 
A  possible  explanation  of  the  decrease  in  the  a\'erage  strength 
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of  joints  made  with  70*^=  tin  is.  the  extremely  narrow  tem- 
perature range  in  which  perfect  joints  can  be  made.  A  tem- 
perature a  few  degrees  above  the  melting  point  produces 
luch  extreme  fliiidicy  that  the  solder  flows  out  of  the  joint. 
The  values  for  60 "^  in  Plate  6  are  taken  from  Plate  5. 

In  order  to  determine  the  life  of  soldered  joints,  under 
light  loads,  a  series  of  joints  were  made  upon  number  S 
copper  and  brass  wires,  with  solder  containing  from  lo  to 
901  tin.  These  joints  were  hung  up  in  eight  strings  and 
loaded  with  weights  corresponding  to  from  350  lbs.  to  3850 
lbs.  per  square  inch.  The  life  of  the  joints  Is  given  in  days 
in  Plate  7,  The  joints  which  are  left  remained  unbroken 
after  ninety-six  days.  It  will  be  noticed  that  in  general  the 
joints  on  brass  have  a  longer  life,  under  a  given  load,  than 
those  on  copper.  This  is  the  opposite  of  what  was  found 
to  be  true  under  heavy  loads  as  shown  in  Plates  5  and  6. 
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PLATE  J 

TEST  OF^BUTT "JOINTS  ON  NUMBER  8, 
BRASS  AND  COPPER  WIRES.  DIA.  0-/28'.' 
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Kl.Kl  TRr< M,    RKSISTANCi;    OF    TIK-LEAD    ALLOYS. 

It  was  thought  that  the  electrical  resistance  of  tin-lead 
alloys  might  have  some  bearing  upon  their  use  in  electrical 
construction.  For  purposes  of  comparison  with  other  ma- 
terials it  was  thought  advisable  to  determine  the  specific  re- 
sistances. Specilic  Resistance  is  defined  as  the  resistance  of 
a  bar  or  rod  having  unit  length  and  unit  cross-section.  The 
centimeter  was  the  unit  used.  Specimens  for  this  purpose 
were  obtained  by  drawing  wires  having  a  diameter  of  0.076 
of  an  inch.  I  he  actual  ohmic  resistance  of  a  length  of  6 
or  8  feet  of  this  wire  was  determined  by  means  of  a  box 
bridge.  The  specific  resistance  was  then  calculated  from  the 
equation, 

R,  -   -  ,- 

in  which  Ks  is  the  specific  resistance  (in  ohms  per  CM'),  R. 
is  the  resisfanCL'  of  a  wire  1,  cm.  long,  \  Is  the  cross-section 
in  sijuare  centimeters.  The  results  are  gircn  in  plate  8  in 
the  hum  of  a  curve,  showing  the  relation  between  specific 
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resistance  and  percent  of  tin.  For  purposes  of  comparison 
the  specific  resistance  of  copper  is  also  given.  The  variation 
in  resistance,  over  the  range  of  alloys  suitable  for  solders 
was  found  to  be  so  small  as  to  have  little  weight  in  determin- 
ing the  alloy  most  suitable  for  electric  construction. 

CGNXLUSIONS. 

It  is  of  interest  to  note  that  the  method  of  making  sol- 
dered joints,  found  to  give  the  best  methods,  differ  mater- 
ially from  the  common  one  of  '^sweating"  joints.  The  es- 
sential difference  is,  that  in  the  method  used  in  this  study 
there  was  no  pressure  upon  the  solder  at  the  moment  of 
melting,  while  in  the  method  of  '^sweating*'  the  reverse  is  the 
case. 

The  results  given  in  Plate  5  indicate  that  for  tin-lead 
solders  there  is  a  definite  relation  between  the  load  and  life. 
The  fatigue  of  soldered  joints  established  as  a  result  of  these 
investigations  suggest  further  research  to  determine  the 
stress  per  square  inch  under  which  different  solders  will  give 
permanent  joints. 

The  results  given  in  Plate  6  would  seem  to  indicate 
that  60^  solder  was  the  most  suitable  for  general  work. 
For  work  requiring  little  mechanical  strength,  such  as  **scal- 
ing,"  etc.,  a  lower  percent  of  tin  might  be  used.  For  work 
requiring  great  mechanical  strength,  and  which  is  in  suf- 
ficient quantity  for  the  workman  to  acquire  skill,  a  higher 
percent  of  tin  might  be  used  with  profit. 

IOWA  PEAT. 

G.  B.  ZANKi:  ANI>  F.   T.  TAYLOR.* 

The  object  of  this  thesis  is  the  investigation  of  Iowa 

Seat  and  the  methods  of  preparing  peat  for  the  market.  \Vc 
ave  pursued  our  investigations  along  the  following  lines: 
first,  the  cost  of  preparing  peat  for  the  market;  second,  the 
extent  and  quality  of  peat  bogs  in  Iowa;  third,  Iowa  peat 
as  compared  with  other  peat  on  the  market. 

"Peat  is  a  dark  brown  or  black,  often  fibrous  mass 
formed  by  the  accumulation  and  decay  of  vegetable  matter 
under  water.  It  is  the  primary  foundation  of  coal,  next 
in  age  to  lignite  or  brown  coal,  then  bituminous  or  soft  coal, 
and  last  anthracite  or  hard  coal.''      (Julius  Bordollo). 

•  Thesis  is  for  B.  .M.  K.  I>egree.  I«>wa  State  Colleyre.  l«o:.. 
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The  chemical  composition  and  physical  properties  arc 
given  in  the  following  table: 


ALTTHORITY. 
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Percy's  Metallurgy 

*  M.  Regnault 

*  Clark 

*  Kent's  Handbook,  page 

643 


54.02 

5.21 

28.18 

2.30 

.56 

9.27 

58. 

6. 

31. 

0. 

5  to  11 

59. 

6. 

30. 

1.25 

1 

0. 

4. 

.85 
.4  to  .5 


Authorities  disagree  upon  the  sulphur  content  of  peat. 
The  majority  claim  that  sulphur  is  not  found  in  peat,  but 
Mr.  W.  E.  H.  Carter,  in  the  Bureau  of  Mines  Report  of 
Canada,  1903,  finds  sulphur  in  Ontario  peat. 

■  Peat,  when  first  placed  in  the  fire,  burns  with  a  short, 
blue  flame  which  turns  to  an  intense  yellow  glow,  giving  off 
an  intense  heat  which  may  be  easily  and  accurately  controlled 
by  adjusting  the  draft.  Once  well  lighted,  a  peat  fire  will 
not  go  out  until  every  atom  is  consumed.  This  is  due  to  the 
fact  that  very  little  oxygen  is  necessary  to  sustain  its  com- 
bustion. Peat  leaves  no  clinkers  but  leaves  considerable  ash 
depending  upon  the  composition  of  the  bog.  When  peat  is 
burned  in  stoves  or  furnaces  using  wood  or  coal,  which  are 
not  adapted  for  its  combustion,  there  are  heat  losses  due  to 
unconsumed  fuel  falling  through  the  grate,  and  to  an  over 
supply  of  oxygen.  This  can  be  remedied  by  using  finer 
grates,,  or  by  covering  tjie  ordinary  grates  with  clinkers  or 
fine  netting. 

In  burning  peat  under  boilers  designed  for  soft  coal, 
the  grate  and  fire  wall  at  the  back  should  be  raised,  and 
the  spaces  between  the  grate  bars  should  be  reduced  one- 
half. 

In  the  growing  bog,  raw  peat  contains  from  85  to  90 
per  cent  of  water  so  intimately  associated  with  the  plant 
fibres  that  drainage  will  not  reduce  the  water  content  to 
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less  than  about  85  per  cent;  while  with  60  per  cent,  the 
peat  feels  and  looks  merely  damp,  and  at  30  per  cent,  it  is 
to  all  appearances  dry.  The  real  problem  of  peat  fuel  man- 
ufacture lies  in  removing  the  water;  this  solved,  the  other 
processes  do  not  present  insuperable  difficulties.  The  cheap- 
est way  of  preparing  a  fuel  from  raw  peat  is  merely  to  cur 
it  out  of  the  bog  and  dry  it  in  the  air,  when  it  is  ready  for 
burning.  It  is  used  in  this  form,  to  a  large  extent,  for 
domestic  purposes  in  Europe,  but  has  no  value  as  a  market- 
able fuel  for  industrial  purposes.  The  commercial  product 
is  known  as  machine  peat,  or  peat  briquettes,  depending  upon 
the  method  of  preparation. 

MACHINK   PEAT. 

Machine  peat  is  the  name  commonly  given  to  peat 
which  is  ground  to  a  pulp  while  wet  (sometimes  with  the 
addition  of  water),  then  cut  or  molded  into  blocks  and 
dried  with  or  without  the  addition  of  artiiicial  heat.  Ma- 
chine peat  is  used  in  Germany,  Austria,  Denmark,  Scotland, 
Sweden  and  Russia.  In  these  countries  it  is  not  only  used 
for  domestic  purposes,  but  also  in  manufacturing,  metallurgi- 
cal and  other  industrial  operations. 

There  are  in  the  United  States,  at  the  present  time,  a 
few  plants  engaged  in  the  manufacture  of  Machine  peat, 
one  being  at  Lincoln  Park,  New  Jersey. 

Peat  is  cut  from  dry  bogs  either  by  men  or  by  ma- 
chinery. In  either  case  it  is  conveyed  to  the  peat  machine 
by  an  endless  belt,  cart,  or  other  conveying  machinery. 

Submerged  peat  may  be  recovered  by  dredging  ma- 
chines and  conveyed  to  the  peat  machine  by  a  pipe  line  or 
other  conveyor.  The  work  put  on  it  by  the  centrifugal  pump 
through  which  it  passes  will  do  much  toward  the  necessary 
disintegration  of  the  peat.  Submerged  peat  bogs  are  sonic- 
times  drained  by  means  of  larg«  ditches  and  then  the  peat 
is  gathered  as  from  a  dry  bog. 

The  peat  press  for  producing  machine  peal  is  similar 
in  principal  to  the  pug-mill  used  in  brick  manufacture.  It 
consists  of  sets  of  revolving  cutters  encased  in  a  closely  fit- 
ting cylinder  which  thoroughly  cut,  tear  and  mix  the  peat 
into  a  pulp,  and  a  set  of  worm  wheels,  or  horizontal  screws 
which  compress  the  peat  as  it  is  forced  through  a  small 
opening  onto  boards  which  pass  over  rollers  and  a  special 
mechanism   for  cutting  to   the   length   desired.     After   the 
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peat  has  gone  through  this  machine,  it  has  a  dense,  rubber- 
like structure  and  is  compressed  to  two-thirds  of  its  original 
volume.  The  compressed  peat  is  now  conveyed  to  the  dry- 
ing sheds.  Part  of  the  original  water  contents  are  lost  in 
going  through  the  press,  and  the  evaporation  of  the  balance 
is  completed  in  summer,  under  favorable  circumstances,  in 
from  fifteen  to  twenty  days,  at  the  end  of  which  time  the 
water  content  is  about  20  per  cent  and  the  weight  per  cubic 
foot  is  about  sixty  pounds.  By  the  above  process  the  hydro- 
carbons, which  are  a  natural  binding  material  found  in  all 
peats,  are  broken  up  and  diffused  through  the  mass  of  fixed 
carbons  binding  them  and  putting  them  in  a  condition  in 
which  the  water  evaporates  rapidly  under  ordinary  condi- 
tions; the  block  then  contracts  into  a  more  or  less  solid  form. 
After  the  drying  process  is  completed,  the  blocks  will  not  ab- 
sorb moisture  and  can  be  soaked  without  damage. 

The  approximate  cost  of  a  plant  turning  out  twenty 
tons  per  ten  hour  day  is  $2500.00.  It  would  employ  about 
twelve  men  and  the  daily  running  expenses  would  be  about 
$25.00,  or  the  cost  per  ton  would  vary  from  about  $.85 
to  $1.25,  depending  upon  the  size  of  the  plant  and  the  con- 
dition of  the  bog.  The  selling  price  of  the  finished  pro- 
duct is  generally  about  $3.00  per  ton. 

PEAT  BRIQUETTES. 

Peat  briquettes  are  made  by  drying  and  grinding  the 
raw  peat  and  then  compressing  into  dense  briquettes.  This 
kind  of  commercial  peat  is  manufactured  almost  exclusively 
in  Canada.  The  usual  practice  in  making  peat  briquettes  is 
to  thoroughly  drain  the  bog,  then  harrow  the  surface  of  the 
bog  to  a  depth  of  one  inch.  This  exposes  the  peat  to  the 
action  of  the  wind  and  sun  which  dries  down  the  water  content 
to  about  45  per  cent.  It  is  now  gathered  and  conveyed  to 
the  plant.  The  quality  of  peat  varies  with  the  depth  and 
in  the  above  process  particular  attention  must  be  paid  to  mix 
peats  found  at  different  depths  to  insure  a  uniform  grade  of 
briquettes.  A  mechanical  excavator  is  sometimes  used  which 
travels  slowly  over  the  bog  digging  the  peat  and  throwing  it 
by  means  of  a  paddle  which  revolves  at  a  high  speed  thirty 
or  forty  feet  over  the  surface  of  the  bog. 

The  plant  proper  consists  of  a  disintegrator,  dryer  and 
press.  1  he  disintegrator  usually  consists  of  a  cylinder 
shaped  casing  in  which,  revolving  at  a  high  speed,  are  knives 
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and  arms  which  break  up  and  tear  the  peat  into  Hne  particles. 
The  dryer  consists  of  a  revolving  cylindrical,  steel  shell  sur- 
rounded by  a  fire.  Moist  peat  is  fed  in  at  the  upper  end 
where  the  fire  is  the  hottest  and  is  dried  in  passing  through 
to  about  1 6  per  cent  of  moisture.  The  heat  within  the 
cylinder  is  over  2 1 2"  F.  to  evaporate  the  moisture  in  the  peat. 
In  action,  it  is  somewhat  like  a  cement  kiln,  except  that  the 
greatest  heat  is  on  the  outside.  The  peat  press  takes  the 
dried  peat  and  compresses  it  under  a  pressure  of  about  twelve 
tons  per  square  inch  into  the  finished  product.  There  are 
two  different  kinds  of  peat  presses  in  operation  in  Canada, 
the  Dobson  and  the  Dickinson. 

It  has  been  found  that  a  cylindrical  briijuette  about  two 
inches  long  and  about  the  same  diameter  gives  the  best  com- 
bustion and  is  also  a  convenient  form  for  manufacture. 

In  making  peat  briquettes,  it  is  possible  to  take  raw 
peat  from  the  bog  one  day  and  have  it  converted  into  the 
finished  product  by  the  next,  lixperiment  has  shown  that 
not  more  than  1 5  per  cent  of  moisture  can  be  removed  from 
raw  peat  by  pressure  alone. 

A  complete  plant  capable  of  producing  ten  tons  of  bri- 
quettes per  ten  hour  day  will  cost  about  Sio,(><)0.()t)  The 
average  cost  of  producing  one  ton  of  peat  briquettes  is  about 

$1.2^* 

PICA  I*  (JAS. 

Gas  made  from  peat  has  long  been  useii  in  the  iron 
and  steel  industries  of  Sweden,  in  which  country  it  is  pre- 
ferred to  coal  gas  because  of  its  freedom  from  sulphur  ami 
phosphorus.  It  has  the  same  advantages  over  peat  fuel  that 
other  gases  have  over  the  solid  fuel  from  which  they  are 
made.  As  yet,  very  little  has  been  done  in  America  in 
the  generation  of  peat  gas  outside  of  experimental  work. 
Results  show  that  a  good  gas  can  be  economically  made 
from  peat  containing  up  to  y)  per  cent  of  moisture. 

Mr.  Carter,  in  the  ^'Ontario  Bureau  of  Mines,"  io<».v 
says,  **The  most  important  reason  whv  peat  gas  can  be 
more  profitably  and  extensixely  employed  than  peat  in  larj^c 
industrial  works  lies  in  the  fact  that  by  locating  a  large, 
central  power  station  at  a  suitable  bog  the  cheaj^est  kiiul  of 
peat,  namely,  cut  peat,  satisfies  all  re(|uircnieiiis,  anvl  the  gas 
may  then  be  piped  for  distributioiu  or,  if  the  place  «)f  con- 
sumption be  at  a  great  distance,  it  niav  be  cnnviMled  ai  ilu^ 
bog  into  electrical  energy.'* 
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Table  No.  I  is  taken  from  the  Bureau  of  Mines  Re- 
port, 1903,  and  gives  the  composition  of  different  gases 
made  from  cut  peat  in  a  Merrifield  gas  generator  at  Toron- 
to Junction. 

Table  No.  II  is  taken  from  Kent  for  the  purpose  of 
comparison.  The  composition  of  the  coal  from  which  the 
gas  was  made  is  as  follows:  Water  i.26^«',  Volatile  Mat- 
ter 36. 22"^^,  Fixed  Carbon  57.98*7c,  Sulphur,  .7'/^  Ash  3.78%. 

TABLE  NO.  II.* 


Analysis  by  Vol. 

Carbon  Monoxide 

Hydrogen 

Methane 

Ethylene 

Carbon  Dioxide 

Nitrogen  (By  Diff.) 


Cubic 
Feet 

33.213.84 
12,077.76 
4,069.68 
1,050.241 

4.463.52! 
76,404.96 


B.  T.  U. 


;    B.T.U. 
I      Per 

Cubic 
Koot 


Per 

C'nt. 

25.3 
9.2 

31 
0.8 

3.4 

58.2 

1 00.0'  131,280.00120,31 1,1621155  .0 


The  two  tables  show  that  peat  gas  compares  very  fa- 
vorably with  coal  gas.  A  plant  producing  not  less  than 
20,000  cubic  feet  of  gas  per  hour  will  cost,  approximately, 
$5,000.00. 

BY-PRonrcTS. 

With  suitable  apparatus,  by-products  of  peat  can  be 
saved.  Some  of  the  by-products,  besides  gas,  are  Ammonia, 
Acetic  Acid,  Creosote,  Carbolic  Acid,  Pitch,  and  Coke. 
Some  of  the  uses  to  which  peat  can  be  put,  besides  fuel,  arc 
the  following: 

Non-conductor — As  a  non-conductor,  peat  is  used  in 
ice-houses  and  as  a  pipe  covering. 

Packing  Material — Coarse  peat  is  used  in  place  of  straw 
as  a  packing  material  for  glass  and  chinavvarc. 

Disinfectant — Powdered  peat  is  a  cheap,  efficient  and 
odorless  disinfectant  for  rooms,  closets  and  stables  because 
of  its  great  absorbing  powers.  In  some  parts  of  (iermany 
it  is  used  for  this  purpose  on  the  streets. 

•  Kent's  Mechanical  Engineers'  Pcicket  Hook,  3rd  Ed.,  p.  •V40. 


310  THE  IOWA  EXufXEER 

PRAT  AS  ForSD  IN  IOWA. 

Pear  is  found  in  Iowa  in  that  portion  of  the  State  which 
is  covered  by  the  Wisconsin  Drift  Area.  In  determining 
the  location  and  extent  of  the  peat  bogs  in  Iowa  we  received 
assistance  from  the  Division  of  Agriculture,  Iowa  State  Col- 
lege, whose  statics  seem  to  show  that  there  are  large  and 
numerous  peat  bogs  throughout  this  portion. 

In  the  spring  of  IQ05,  we  visited  several  of  these  places 
and  in  most  instances  found  that  while  there  was  peat  in 
them  it  was  not  ver\-  thick  and  had  put  little  fuel  value. 
However,  there  are  several  peat  bogs  of  considerable  thick- 
ness. There  are  two  large  bogs  near  Dows.  one  of 
njo  acres,  and  the  other  of  2i>o  acres.  The  latter,  which 
is  being  developed,  will  average  twelve  feet  in  thickness. 

Mr.  T.  H.  Main,  of  Omaha,  Nebraska,  who  has  in- 
vestigated the  peat  fuels  in  Iowa,  says  that  Cairo  Lake,  Wall 
Lake  and  Iowa  Lake  have  about  S60  acres  of  about  the 
same  depth. 

The  geological  sur>'ey  of  Iowa  have  not  as  yet  investi- 
gated the  peat  bogs  in  Iowa  and  until  they  do  this  no  ac- 
curate information  ot  the  peat  bogs  can  be  obtained. 

It  is  claimed  that  peat  bogs,  or  sloughs,  can  be  converted 
into  good  com  land  in  about  three  years,  so  it  is  only  the 
large  bogs  that  can  be  profitably  worked  for  fuel. 

In  testing  the  different  samples  of  peat  we  determined 
the  B.  T.  L'.'s  per  pound,  or  the  heat  value,  and  the  per 
cent  of  ash. 

The  B.  T.  L.'s  were  determined  by  the  Parr  Standard 
Calorimeter  in  which  the  sample  of  fuel  is  actually  burned 
and  the  heat  of  the  combustion  is  measured.  The  calori- 
meter consists  of  a  combustion  chamber  and  a  calorimeter 
bath,  the  latter  consisting  oi  a  vessel  surrounding  the  com- 
bustion chamber  and  containing  a  known  quantity  of  water. 
The  eIe\ation  ot  the  temperature  of  the  water  when  ac- 
curately measured  and  multiplied  by  a  suitable  constant  pe- 
culiar ^o  the  apparatus,  determines  the  heating  power  of  the 
iuc\.  Before  testing,  the  peat  was  thoroughly  dried  in  an 
oven.  fr>r  one  hour,  during  which  a  temperature  of  about 
220    was  maintained. 
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In  the  ash  test  about  two  or  three  grammes  of  the 
oven-dried  peat  was  put  into  a  crucible  which  was  kept  over 
a  Bunsen  flame  until  the  combustion  was  completed.  The 
weight  of  the  ash  was  then  determined,  and  the  ratio  of  the 
weight  of  the  ash  to  the  weight  of  the  dry  peat  gave  the 

percent  of  ash. 

Table  Number  III,  taken  from  the  Bureau  of  Mines, 
Ontario,  Canada,  1903,  gives  a  comparison  of  peat  in  its 
different  forms  to  anthracite  and  bituminous  coals.  To  ob- 
tain the  same  heating  value  as  one  ton  of  anthracite  coal 
4080  pounds  of  peat  briquettes  or  4900  pounds  of  machine 
peat  would  have  to  be  used;  and  to  obtain  the  same  heating 
value  as  one  ton  of  bituminous  coal  3450  pounds  of  peat 
briquettes  or  3942  pK)unds  of  machine  peat  would  have  to 
be  used. 

Table  Number  IV  gives  results  of  tests  made  on  com- 
mercial peat  found  outside  of  Iowa.  The  peat  from  Lin- 
coln Park,  New  Jersey,  was  machine  peat,  and  that  from 
Ontario,  Canada,  and  White  Water,  Wisconsin,  were  peat 
briquettes. 

Table  Number  V  gives  the  results  of  tests  of  Iowa 
peat.  These  samples  were  taken  directly  from  the  bog  and 
were  not  put  through  any  of  the  processes  gone  through  in 
making  commercial  peat. 
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TABLE  NO.  IV. 


I  .ocarion  of  Feat  Bogs 

Lincoln  Park,  \.  J. 

t  )ntario,  Canada 

White  Water,  Wisconsin 


B.  T.  U.      lAsh  Per  Cent. 


9875 
8800 

9200 


14.0 

17-5 
12.0 


TABLK  NO.   V. 


Location  of  Bog  Depth  of  Sample  ,\  B.T.U.i  Ash  ^^ 


IDows 

Dows 

Dows 

Dows 

Algona,  Bog  I. 

Algona,  Bog  II. 

Ames 

Burt 

LuVerne 


Surface 
4  Feet  from  Top 
6 

9 

3 

2 

3 

4 
3 


11 


6600 
8500 

637s 
5850 

6900 

7100 

7000 

5500 

5000 


36 

18 

47 
49 
36 

31 
35 
50 
55 


8 

5 

5 
5 


The  bog  at  Dows  consists  of  200  acres  and  has  an 
average  depth  of  twelve  feet.  Four  samples  were  taken  at 
the  depths  indicated.  The  sample  taken  at  four  feet  shows 
up  best,  but  the  one  at  six  feet  should  have  shown  up  as  well 
or  better  but  for  the  large  amount  of  sand  found  in  It.  This 
peat  was  tested  for  sulphur,  but  was  found  to  be  free  from 
sulphur. 

rhe  other  samples  were  taken  from  bogs  averaging 
about  30  acres  and  having  a  depth  of  four  or  five  feet.  The 
fuel  value  was  found  to  be  low  and  the  percentage  of  ash 
high.  It  is  this  kind  of  bogs  that  is  being  rapidly  turned 
into  goovl  corn  land  by  the  Agricultural  Department. 

We  were  unable  to  obtain  samples  from  the  large  bogs 
in  Iowa,  but  the  pear  from  Dows  has,  according  to  Mr.  T. 
\\.  Main,  the  same  heating  value  as  that  from  Cairo,  Wail 
and  Iowa  I  akes. 

The  pc:ir  ?rom  che  smaller  bogs  In  Iowa  does  not 
shv>vv  UP  wcP  w-rh  conimcrcial  peat  o\\  the  market,  being  low 
\\  \\w\  \:i?L:e  a:Ki  hi^jh  in  ash  but  the  peat  from  Dows  com- 
LM!e:>  vcr\   ta\orabI\  with  thac  on  the  market. 
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Any  one  thinking  of  developing  a  peat  bog  should  have 
samples  of  it  taken  from  different  parts  of  the  bog  and  at 
different  depths  tested  for  B.  T.  U.  and  ash.  The  B.  T. 
U-'s  should  not  be  much  below  8000  and  the  ash  should  not 
be  over  20  per  cent.  He  should  also  have  suitable  and  con- 
venient means  of  draining  the  bog. 

Note.  Since  the  preparation  of  the  above,  Bulletin 
No.  2,  Iowa  Geological  Survey,  has  been  published.  (Fall, 
1905.)  This  publication  contains  much  valuable  informa- 
tion on  the  subject  of  the  peat  deposits  of  Iowa  and  also 
some  general  information  on  the  subject  of  the  manufac- 
ture of  peat  into  marketable  fuel  in  this  and  other  countries. 
This  Bulletin  was  prepared  by  Mr.  F.  H.  Wilder,  State 
Geologist,  and  Mr.  T.  E.  Savage,  Assistant  State  Geologist. 

The  following  from  Bulletin  No.  2,  U.  S.  Geological 
Survey,  is  also  of  interest. 

**The  peat  from  one  locality  (Massachusetts)  was  col- 
lected, cut  into  small  fragments,  pressed  into  crude  bricks, 
approximately  3  by  6  by  r  ,l/>  inches  in  size,  and  the  moisture 
reduced  by  air  drying  from  85  to  45  or  50  per  cent.  In 
this  form,  the  peat  was  fed  into  the  producer  at  the  rate  of 
600.  to  750  pounds  per  hour.  The  results  of  the  test  were 
eminently  satisfactory.  The  peat  burned  freely,  evenly  and 
completely.  The  gas  had  a  fuel  efficiency  of  166  British 
thermal  units  per  cubic  foot  of  gas,  as  compared  with  142 
to  159  British  thermal  units  per  cubic  foot  of  gas  made 
from  bituminous  coal.  Fhe  engine  was  run  continu- 
ously during  this  test  under  full  load.  This  same  peat,  cut 
into  small  fragments,  but  in  loose  and  wet  condition  (con- 
taining 80  to  85  per  cent  of  moisture),  did  not  burn  satis- 
factorily in  the  producer,  and  attempts  to  dry  this  loose  peat 
in  the  Bartlett  direct-heat  rotating  dryer  were  unsatisfactory, 
owing,  in  part,  probably,  to  lack  of  time  for  readjusting  the 
equipment  to  suit  the  unusual  conditions  imposed  on  it  in 
handling  the  peat. 

"Shipments  of  peat  from  a  number  of  other  localities 
will  be  tested  during  1906  and  efforts  will  be  made  to  de- 
velop better  facilities  for  handling  the  unbriqucttcd  material. 
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MASSACIIUSKTTS    PKAT. 

'*Peat  Briquettes  from  bog  near  Halifax,  Plymouth 
County,  Mass.  Thev  were  furnished  bv  Prof.  C.  L.  Nor- 
ton,  of  the  Massachusetts  Institute  of  Technology,  Boston, 
Mass.,  and  shipped  under  the  supervision  of  J.  S.  Burrows. 

**This  sample  consisted  of  a  small  amount  (less  than 
5  tons)  of  peat  which  had  been  macerated  and  pressed  into 
bricks  and  then  dried,  and  it  was  impossible  to  run  a  test  of 
sufficient  length  to  eliminate  the  factor  of  uncertainty.  It 
was  demonstrated,  however,  that  a  satisfactor)'  gas  could  be 
obtained,  and  no  trouble  was  experienced  in  manipulating 
the  fuel  bed  or  in  maintaining  the  load,  but  owing  to  the 
small  supply  of  peat  it  was  necessary  to  make  the  foundation 
of  the  fuel  bed  out  of  another  fuel,  —  Illinois  coal.  Con- 
sidering this  fact,  and  that  the  amount  pf  peat  furnished 
made  it  possible  to  conduct  a  test  of  only  nine  hour's  dura- 
tion it  is  possible  that  the  results  as  given  below  are  some- 
what erroneous.  The  figures  are  given,  however,  for  what 
they  are  worth,  as  they  furnish  an  approximate  idea  of  the 
possibilities  of  peat  fuel  in  the  gas  producer,  although  they 
cannot  be  regarded  as  official  results.  It  is  impossible  to 
tell  what  portion  of  the  gas  was  due  to  the  Illinois  coal  and 
what  portion  to  the  peat  alone. 

The  results  of  the  test  of  the  Massachusetts  peat  were 
as  follows: 

Producer  —  Gas  Test. 
Peat. 

Average  electrical  horsepower 200.a 

Average  B.  T.  U.  gas,  per  cubic  foot 166.6 

Total  peat  fired pounds  6,480 

Peat  Consumed  in  Producer. 
(Pounds  per  horsepower  per  hour.) 


Test  97 


Peat  as       -^     ^^.    :    Coni- 
Fired        ^nr  Peat      b'rtible 


Per  electrical  horsepower:  ! 

Available  for  outside  purposes  3-77   '    I-89 

Developed  at  switch  board  3.60       1. 81 

Per  brake  horsepower: 

Available  for  outside  purposes 

Developed  at  engine 


1-44 
1.38 
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^^S 


Analyses. 


Test  97 


PEAT 

Moisture 

Volatile  Matter, 
Fixed  Carbon . . . 
Ash 


Sulphur. 


49  80 
27.27 
10.88 
12.05 

100.00 
0.34 


GAS  BY  VOLUME 

Carbon  Dioxide  (CO,)... 
Carbon  Monoxide   (CO) 

Hydrogen   (H,) 

Methane  (CH  J ' 

Nitrogen  (N,) 


Test  97 


10.6 
22.6 
14.9 
2.1 
51.0 

mjt) 


**In  connection  with  this  test  of  a  small  quantity  of 
Massachusetts  peat  it  is  deemed*  advisable  to  refer  to  a  more 
elaborate  test  of  peat  bricks  obtained  from  Florida,  the  re- 
sults of  which  test  have  been  obtained  in  time  to  be  men- 
tioned here,  although  the  test  was  run  subsequent  to  the  date 
covered  by  the  body  of  the  report.  In  the  producer-gas 
test  of  the  Florida  peat  the  producer  was  maintained  in  oper- 
ation for  fifty  hours,  and  no  difficulty  whatever  was  experi- 
enced either  in  maintaining  the  load  or  in  handling  the  fuel 
bed.  The  peat  was  furnished  by  the  Orlando  Water  and 
Light  Company  and  was  secured  from  a  bog  near  the  city 
of  Orlando,  Orange  County,  Fla. 

"In  starting  the  producer  test  the  fuel  bed  was  built 
up  entirely  of  the  Florida  peat,  and  the  usual  preliminary 
run  was  conducted  before  the  official  test  began.  The  total 
amount  of  peat  consumed  in  the  producer  in  the  fifty  hour 
run  was  29,250  pounds,  or  585  pounds  per  hour.  The 
average  calorific  value  of  the  gas  produced  was  175  British 
thermal  units  per  cubic  foot.  During  the  entire  run  the 
average  electrical  horsepower  developed  at  the  switch  board 
was  205.  The  amount  of  peat  used  per  electrical  horse- 
power per  hour  available  for  outside  purposes,  including  the 
estimated  quantity  required  for  the  generation  of  the  steam 
used  in  the  operation  of  the  producer,  was  3.16  pounds, 
while  2.69  pounds  were  required  per  brake  horsepower  at 
the  gas  engine,  available  for  outside  purposes. 

"It  should  be  stated  that  the  peat  bricks  had  been  dried 
and  that  the  moisture  content  of  those  used  averaged  2 1 
per  cent.  The  gas  was  particularly  rich  in  hydrogen,  run- 
ning 18.5  per  cent,  and  comparatively  low  in  nitrogen  (45.5 
per  cent). 
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".\'>  -here  was  a  small  supply  or  pi 
the  citmplcKon  n\  :he  gas-producer  tests. 
■le  'r-cr  i'tUT  hours  was  made  in  the  boil 
i'jSiiit.irly  lony  X'l  .Tiake  any  detinirc  c 
hj"  ^hc  resuki  obtained  were  exceedingl) 
as  rhei.  wtnr.  N'l  ditficuin  was  cncount 
Sollcr  up  TO  its  rated  capacity,  and.  in  fi 
hours'  run  the  percentage  of  rated  horse 
developed  was  113.2-  The  amount  o 
indicated  horsepower  at  the  steam  engin 
and  per  electrical  horsepower  hour  at  tl 
f}.f)^  pounds.  The  calorific  value  ot  th 
I'/.oHi  British  thermal  unites  per  pou 
difficulty  in  the  utili/.aiion  of  peat  undei 
the  frequency  with  which  it  is  necessary  t 
of  the  lightness  of  the  material  and  als 
rapid  combustion  the  fireman  was  kept  t 
stantly  during  the  test." 
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While  wo  monry  luis  b(M»n  span'd  to  reduce  jrrades,  Imild 
tunnels,  shorten  the  niileajre  and  make  the  road-bed  more  sub- 
stantial, yet,  with  all  this  and  the  heavier  steel  in  use  today,  the 
traek  has  not  imi)roved  in  pr(»i)(»rtion  to  the  increased  operating 
conditions.  Thus  the  modern  locomotive  necessitates  finer  de- 
si»rnin<r  as  the  s}>eed.  size  and  pressure  carried  have  increased, 
and  it  must  operate  with  decreased  intei*nal  stresses  and  reduced 
injury  to  track. 

With  the  demand   for  inci'eased  speed  and  the  desire   for 

heavy  trains  it  was  found  impossible  to  make  the  small  l>oiler 
generate  sufficient  steam  for  lar<re  cylinders  operating  at  even  a 
moderate  degree  of  speed.  Accordingly  the  large  boiler  came 
into  use  and  this  in  turn  necessitated  the  use  of  trailers  beneath 
the  tire-box.  The  great  increase  in  size  of  boiler  is  the  principal 
cpiestion  in  the  desijrn  of  the  modern  buMunotive  and  it  has  caus- 
ed locomotive  builders  to  reconsidiM*  the  principles  of  design. 
Thus  the  generation  of  steam  is  the  fundamental  cpiestion  and 
upon  this  depends  the  [)ower  of  the  loc<miotive.  and  to  gain  this, 
economv  is  often  sacrificed.  The  following  abstracts  take  this 
up  in  a  very  thorough  manner  and  are  considered  very  good 
authority. 

An  abstract  from  a  paper  on  ''Some  Factors  Affecting  th«' 
JN)wer  of  Locomotives,"  read  before  the  New  England  Railroad 
(Mub,  December,  \W\.  by  Prof.  W..  F.  ^\.  (ioss  of  Purdue  Uni- 
versitv : 

**An  appreciation  of  the  importance  of  the  mean  effective 
pressure  as  a  factor  in  the  power  of  a  locomotive  has  often  led  !«> 
the  adoption  of  d(»vic(*s  which  appear  to  be  ?i.'1vantageous,  but 
which  in  fact  are  not  so.  Thus,  a  chanjre  in  the  proportions  or 
setting  (►f  slide  valves  may  n*sult  in  an  increased  mean  effective 
pressure  for  a  given  |)osition  of  the  reverse  lever,  and  the  argu- 
ment is  advanceil  that  the  ]>ower  has  been  increased.  Again 
modifications  in  valve  gear  may  result  in  'filling  out  the  card:' 
that  is.  straighteninjr  the  steam  line.  In  srjuaring  the  corners  and 
in  giving  withal  an  increased  mt^an  effective  pn^sure,  and  be- 
cause the  mean  (effective  pressure  is  increased,  it  is  often  argued 
that  the  pow(M*  is  in/reased.  In  fact,  anv  change  which  mav  re- 
suit  in  an  enlai'ged  card  for  a  liiven  position  of  the  revei*se  lever 
is  likely  to  be  brouirht  forwar*d  as  evidence  of  an  increased  power. 
But  such  evidence  is  not  conclusive.  A  detail  which  accomplish- 
es no  m(>re  than  ;ni  inciease  of  the  mean  effective  pressure  for 
a  given  positi<:n  of  the  reverse  lever,  acc<»mplishes  nothing  which 
might  not  have  been  more  easily  attained  by  its  omission,  and 
by  merely  advancing  the  reverse  levcM*  cm  its  quadrant.  For 
ST)c*eds  which  are  sulhcicMitly  high  to  permit  the  adhesion^ of  the 
drivers  to  absorb  the  full  power  of  the  cylinders,  the  maximum 
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powtr  depends  upon  tlu»  boilor  oiipacity  wwA  upon  tin*  i^flicit-nry 
cif  the  enfrines.  and  upon  nothiiiir  i^lsc.  \Vlu»tc-vcr  may  oontrih- 
ute  to  enlarjrin^  the  steam  capacity  t»l'  the  hoihM*,  e(»ntribules  to 
an  increase  of  power,  and  whatever  operates  to  reduce  the  eon- 
sumplion  of  steam  jum*  unit  of  power  developed,  will  exte;>.l  th" 
limit  of  maximum  power.  The  real  test,  therefore,  whi«*]i  s}M^lllil 
Ik»  apjdied  to  every  detail  whieh  is  assumed  to  inereas**  the  «y- 
linder  power  of  a  loetmiotive,  eoneerns  its  etfcet  up(>u  Mie  sr«*nni 
eonsumplK  II  ef  the  enjrine.  Will  its  use  ]»roduee  a  h(»iS''  prwr] 
upon  the  expen<liture  of  h»ss  steam  than  the  devi<M»  which  ir  su- 
persedes? If  it  will,  tlien.  when  the  l)oili»r  is  supply i:iu'"  .ill  th«^ 
steam  it  can  make,  it  will  j)ernMt  the  cylinders  to  deliver  iu"-«* 
power  than  they  wen*  a  hie  to  do  without  it.  Ff  it  d«jes  uot  mi- 
erease  tlie  eftieieney  of  tlie  cylinder  a<*tion,  it  can  uot  reallv  in- 
crease the  power. 

• 

**Thi8  snjr^'ests  the  inquiry  as  to  wliether  the  <listril»uti(»ii  of 
steam  in  the  eylimlers  of  simj)le  en^'ines  is  satisfactory:  whethi'r, 
for  example,  we  oujrht  to  persist  in  efforts  to  sei-ure  s(|uare-c(»r- 
nered  cards.  The  re]>ly  is  that  in  most  cases  whci-e  the  L'^ear  is 
sufficiently  heavv  and  stiff  to  do  the  work  tor  which  it  is  <li'- 
signed,  the  distril>nti<»n  as  obtained  from  pre>ent  ;r»Nirs  is  satis- 
faetor\'.  The  typical  h»e(»motive  card,  dis|)layinir  the  wire  diaw- 
injr  action  thron^hont  the  cych\  which,  espt*cially  at  hiudi  speed, 
is  strongly  marked,  is,  after  all.  a  card  of  hiirh  etViciency.  The 
steam  consnmpticm  of  the  locomotive  is  less  than  that  oF  uiost 
other  forms  of  hi.Ldi-s])eed  steam  engines  employini!  atinos[)hci'r 
exhaust.  Even  when  tin*  spei*d  is  iinTcased  to  limits  which  far 
outstrip  those  common  to  .stationary  types  of  einriues,  its  work 
is  to  be  rejrardtnl  as  hi.Ldily  ellicient.  So  well  do  the  better  cla^N 
of  valve  j^ears  which  are  now  in  common  use  perform  their  work, 
that  any  one  wh(»  attemj^ts  tt>  increa.si-  the  [>owi'r  of  a  niod<-i-n 
locomotive  by  improvinjr  its  steam  distribution,  will  fiml  but  a 
narrow  niar<;in  upt>n  which  to  work.  On  the  othei*  han<l.  it 
should  be  equally  evijlent  that  the  adoption  of  conqn»und  k-\\\\\- 
ders.  or  of  provisions  tor  thi^  use  of  superheate<l  steam,  are  mat- 
ters which,  if  wi»ll  worked  4»ut  in  detail,  can  not  fail  to  etV»N-f  the 
economy  in  the  u.-i»  t>f  steam,  and,  as  a  consequi'uce.  lo  i*aise  the 
limit  of  maximum  ]M)wer. " 

P.  F.  Oains  in  an  arti<-h'  to  the  e«litor  (>f  the  IJaili-oad  <  Ga- 
zette says,  '*the  maximum  pt)wer,  as  rtr'erted  by  the  b(»iK'r  ca- 
pacity, seems  to  be  the  line  for  inq»rovement  from  which  uooil 
results  can  confi(h»ntly  be  exi>ertefl.**  Fi'«>m  his  «'\periiMie«'.  he 
thinks,  too  much  time  has  been  spent  on  valv*-  i cot  ions  in  an 
effort  to  j?et  a  theoretical  indicator  rard  when  more  tauiriblr  i«'- 
sults  could  have  b<^»n  obtained  if  the  same  amount  of  time  ba<l 
been  spent  in  study  in*;  steam  «reneratit»n. 
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*'The  variations  l.Krtwetr'n  the  liest  and  the  worst  types  of 
valvr  motions,  as  »-ffK:tintr  the  pMwer  and  economy  of  an  engine, 
a IV  so  small  «'innj»ared  to  the  efficiency  of  the  boiler,  as  to  render 
obvious  th»'  advisability  of  usintr  available  time  and  eflfort  for 
the  improvement  of  x\\^  irennrator  rather  than  the  motor.  This 
is  not  to  Ix'  construed  as  mnauinL'  that  we  have  reached  perfec- 
tion mechanically,  as  either  the  i»istun  or  present  slide  valve  are 
a  jrood  ways  from  that  d»^irable  condition.  While  the  steam 
consiimpti<;n  ot  the  locomotive  compares  favorably  with  the 
stationary  enirin**  under  the  same  conditions,  how  about  the 
<:eneration  ?  The  dis<-repancy  of  this  item  is  such,  that  it  should 
entice  further  eilort  to  l»*ssen  it.  It  is  only  recently  that  grate 
surfaces  have  been  of  suffi<^'ient  area  to  allow  of  a  reasonable  eon- 
sumption  of  coal  per  s<|uare  f«H^t  of  grate  per  hour.  In  this 
respect  our  l>est  practice  is  only  equivalent  to  the  worst  French 
practice."  He  spoke  of  the  investigations  being  carried  on,  at 
that  time  iVM)2i,  in  Europe  for  increasing  the  power  and  econ- 
omy of  the  bx-omotive.  These  investigations  were  with  super- 
heated steam,  with  decided  economy,  but  with  trouble  from  leaky 
joints  which  he  termed  mechanical  difficulties  that  should  be 
r>vercome.  There  are  other  reasons,  other  than  that  of  increas- 
injr  the  limit  of  maximum  power,  for  a  higher  economy  in  the 
locomotive.  The  firiuijr  of  the  locomotive  today  has  almost  reach- 
ed the  limit  of  one  man's  capacity.  By  increasing  the  economy 
a  larger  amount  of  work  is  possible  without  increasing  the 
amount  of  coal  handled.  The  economy  in  locomotive  operation 
has  i-eccived  more  attention  in  Euroj)e.  This  is  due  to  a  corre- 
spondinir  higher  value  of  coal  and  as  railroading  is  not  as  stren- 
uous it  allows  of  more  freedom  in  designing.  The  following 
articles  will  give  a  general  idea  of  the  cost  of  fuel  as  compared 
with  other  expenses. 

^fr.  A.  D.  Parker,  general  auditor,  Colorado  &  Southern 
railway,  says:  *'The  fuel  amounts  to  the  enormous  figure  of  36 
per  (M*nt  of  the  total  expenst*s  of  locomotive  operation,  including 
the  r(»n(nvals  and  rei)airs.  Fuel  is  the  largest  factor,  when  taken 
])y  its<*lf,  in  railroad  operation,  and  in  its  consumption  there  are 
trreat  opportunities  for  both  loss  and  gain.  The  cost  of  fuel 
amounts  to  12%  per  cent  of  the  total  cost  of  operating  a  modem 
railroad." 

Mr.  (t.  R.  Il^^nderson  in  a  paper  to  the  American  Engineer 
and  Kailroad  Journal,  on  the  cost:  **The  fuel  bills  of  a  railway 
constitute  about  10  per  cent  of  the  total  expenses  of  operation,  or 
from  'M)  per  cent  to  -40  per  cent  of  the  actual  cost  of  running  the 
locomotive.  On  important  systems  the  gross  amount  of  coal 
burned  assumes  a  very  large  figure,  running  into  millions  of 
tons.     Each  engine  will  probably  consume  $5,000  worth  of  coal 
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in  a  year  on  the  average,  so  that  for  1,000  locomotives  the  annual 
coal  bill  would  approximate  $5,000,000/' 

Improvements  that  give  an  increased  economy  will  be  taken 
up  in  detail,  that  is,  those  that  have  jjroven  beyond  a  doubt  that 
the  increase  in  economy  is  greater  than  the  corresponding  in- 
crease in  cost  of  constniction,  operation  and  maintenance.  The 
locomotives  of  the  continent,  and  it  is  there  that  many  of  the 
improvements  have  developed,  are  much  more  complicated  in 
design.  The  general  differences  in  the  design  of  the  various 
parts  will  be  more  noticeable  when  the  different  improvements 
are  taken  up  in  detail. 

"The  simplest  machine  is  not  always  the  one  which  has  the 
fewest  parts. '  ■ — Goss. 

VALVES  AND  VALVE  GEARS. 

The  Stephenson  valve  gear  di^rivcs  its  motion  from  two  in- 
dependent eccentrics  and,  as  it  is  commonly  used,  is  connected 
to  slide  valves  of  either  the  flat  or  piston  type.  Many  other 
types  of  valves  and  valve  gears  h*n'e  been  introduced  and  exper- 
imented with  but  none,  cx(*ept  the  Walschaert,  have  «.'vci'  betMi 
adopted  to  any  great  extent  in  locomotive  operation.  The  mo- 
tion of  the  latter  is  derived  both  from  the  crosshoad  and  an  eccen- 
tric crank  from  the  driving  axle.  The  crosshead  connection  im- 
parts the  lap  and  lead  at  the  extremities  of  the  stroke.  The  ec- 
centric crank  is  then  in  its  middle  position  and  its  fastest  move- 
ment is  used  to  give  the  vahv  a  quick  opening. 

"The  Marshall  valve  gear  designed  by  James  T.  Marshall,  of 
the  Boyne  Engine  Works,  Leeds,  combines  si*veral  features  of  the 
above  valve  gears.  Two  eccentrics  an*  used  for  actuating  the 
gear  of  eacli  cylinder.  One  cc(*ntric  is  keyed  u])on  the  crank 
shaft  directly  opposite  the  crank.  Hy  means  of  the  strap  and 
forked  eccentric  rod  couneeted  to  the  two  swin^ring  roeking  ai'ms 
which  earrv  the  trunni(ms  it  controls  the  Ian  and  lead  onlv  of 
one  valve.  The  second  eccentric  is  keyed  upon  the  shaft  at 
about  90  degrees  in  front  of  the  crank,  and  is  (MHuiected  l)y  a 
strap  and  rod  to  a  bell-crank  lever  rockinjr  upon  a  lixed  shaft 
supported  in  brackets  attached  to  the  entrine  frame  plates.  The 
other  bell-crank  lever  is  connected  ])y  a  coupling  link  to  an  arm 
which  is  solid  with  the  trunnion  bracket,  fixed  to  the  radius  link. 
The  radius  rod,  which  is  coupled  to  the  slot  link  at  one  end,  and 
at  the  opposite  end  to  the  valve  spindle  phuiger.  The  dilfd'cntial 
motion  of  the  gear  causes  the  valve  to  open  and  close  thi^  steam 
port  quickly  and  slow  travel  when  th<^  port  is  fully  open.  The 
Great  Southern  and  "Western  Railway,  Irebmd,  has  conducted 
important  tests  with  a  locom(»tive  ei|uippe<l  with  the  Marshall 
valve  gear.     During  11  months  the  engine  ran  over  50,000  miles 
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without  trouble  or  delriy  of  any  kind/' — Nov.  3,  1905,  '*Engin- 

The  Wiilschaert  «r<*ar  was  invented  by  Egride  Walschaert, 
master  meehanie  of  thi*  Hel<:iuni  State  Kailways,  al)out  the  year 
lS-4-4,  and  for  many  y»»ars  it  has  been  eommonly  employed  upon 
tht-  loeoinotiws  throuirhout  foreijrn  countries,  90  per  cent  of  the 
nuiin  line  locomotives  in  continental  Europe  l>ein«r  equipped  with 
this  «:ear.  This  valvi*  <rear  is  now  bein<r  rapidly  introduced  into 
this  country  to  m»*et  conditions  imposed  by  the  development  of 
the  locomotive.  The  L't^ar  also  irives  a  constant  lead  but  all  mo- 
tive power  men  d()  not  airree  that  this  is  an  advantajore.  On  larpre 
locomotives  the  AValschaert  valve  ^rear  has  the  following  advan- 
tages, over  the  Stephfns<»n  link  motion: 

\\)  WalschatM't  gear  transmits  the  moving  force  to  the 
valve  in  v(*ry  ncfirly  straiiiht  lines  and  the  springing  and  yielding 
of  the  St»*|)hpns()n  m«>tion  is  avoided. 

(2 '  The  valve  gear  is  accessible  permitting  inspection,  lub- 
rication and  repairs.  It  is  also  more  liable  to  receive  injuries 
but  with  insidr  cvlinders  and  cranks  there  is  litle  room  for  eccen- 
tries  and  links. 

(.'^1      It   facilitates  bracinir  the  frames  laterallv. 

(4)  Stcj)henson  links  an*  operated  by  two  eccentrics  and 
move  ihrouirli  wider  angles.  The  testing  plant  shows  smoother 
operation  in  favor  of  the  AValschaert  due  to  tin*  lessened  augu- 
laritv  of  the  links. 

( .")  •  The  Stephenson  eccentrics,  being  larger,  make  lubri- 
cation more  (lilliicnlt  due  to  the  hiirli  surface  velocities  and  there 
is  a  «:reater  tendency  to  uneven  weai*. 

**In  relerence  to  tb(*  WalschatM't  valve  gear,  engine  Xo.  912 
has  now  a  total  of  \-\K\  inch  lost  motion  in  the  valves.  This  is 
the  total  Inst  motion  in  th<*  whole  motiim  work.  This  engine  has 
made  approximately  ^]9.(H)0  miles,  and  engine  Xo.  ;")92-4  (with 
link  motion  1,  «^\aminerl  the  same  date.  .l-Ki  inch  lost  motion  in 
the  valve  stem,  and  has  made  ai)proximately  82,000  miles.  This 
seems  to  be  verv  much  in  favor  of  the  Walschaei't  motioii."  Mr. 
II.  F.  Ball,  Supt.  (»f  Vi.  i\,  L.  S.  c^  M.  S.   Ry. 

"In  tb(*  above  engine   (2-S.()  type  Xo.  912)  the  total  weight 
(►f  the  parts,  excluding  valves,  is  VlWl  pounds.     The  weight  of 
the  coriespon<linir  parts  of  a   n^'cntly  constructed  20x28  inch 
engine  ( 4-<>-0 .   with  Stephenson  link  motion,  is  2J3-4  pounds.*' 
Am.  Enu'.  «ic  \\.  K.  Jr. 

The  incri'ased  wcM^rht  of  the  Stephenson  motion  imposes  a 
heavy  load  on  the  eccentrics.  The  inertia  of  the  reciprocating 
])arts,  being  reversed  twice  for  every  revolution,  causes  the 
eccentrics  and  straps  to  heat  and  interferes  with  jH^rmanent  ad- 
justment.    The  result  is  a  distorted  steam  distribution.     While 
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the  Walsehaert  p^ai\  as  f>nliiiarily  const nu'totl,  is  not  symmetri- 
cal in  a  vertical  plane,  and  there  is  a  tendency  t<>  lateral  liendin^r 
and  unequal  wear,  yet,  these  <)l).j<*etions  may  be  avoided  if  special 
attention  is  jriven  to  tlu*  desiirn. 

Three  new  types  of  valves  and  valve  years  desijrned  in  Am- 
erica will  be  discussed.  Wliile  many  have  bet»n  desiirned  to  im- 
prove the  steam  distribution,  few  have  ever  remained  in  s(»rvice 
for  any  k»njprth  of  time.  In  each  (»f  the  three  di^siirns  the  Stephen- 
son link  motion  is  employed  but  in  t^aeh  ease  sone  form  of  me- 
chanism is  added  to  im])rove  tin*  efficiency  of  tln'  steam  distribu- 
tion. 

While  the  ordinary  Ste])]i'*nson  valvc»  ircjii*  oj^eratiiiir  the 
common  pist(m  or  slide  valve  is  very  etVieiiMit.  as  c«)m pared  with 
other  forms  of  hijrh  sj)eed  entrines,  operatiiiL^  undei'  similar  con- 
ditions in  stationary  ]>ractice.  thi'ie  is  still  room  for  impT-ovement 
as  explained  under  **maxinnim  powei*. "  They  are  necessarily 
more  complicated  than  the  ordinary  valves  and  »rears,  but  that 
is  not  the  important  question,  is  their  constnu'tion  rcliabb'  and 
durable?  What  is  the  wear  and  tear  (»n  machinery  as  com])ared 
with  locomotives,  e<juipped  with  llat  or  piston  slide  valv(»s,  in 
ordinary  service?  How  dues  the  cost  and  maintenance  of  the 
fonner  and  latt«*r  systems  compare.'  The  above  will  ))«»  answei*- 
ed  as  far  as  reliable  inf(»rmation   is  available. 

The  question  of  cylinder  clearance  an<l  compi'ession  will  not 
he  di.scussed  here,  as  space  does  not  permit,  but  the  readei*  is  n^- 
ferred  to  the  experiments  carr-ied  on  duriiiL:  tli"  last  thirty  yt^ars 
by  Prof.  Kobert  H.  Smith.  Mi*.  I).  K.  Clark  worked  alon^'  this 
line  but  with  one  intial  pressure  whercfis  Piof.  Smith  has  woiked 
out  jreneral  calculations. 

THE    VOl'NC;    SVSTKM. 

This  is  an  aiq)lication  of  the  Corliss  system  to  locomotives. 
Mr.  O.  W.  Younir  invented  the  syst«'m  and  it  was  lirst  applied 
to  two  passenjrer  locomotives  on  the  Cbicair<>  «5s:  Xortlnvestern  1\  V. 
Each  cvlinder  has  two  oscillatinu'  horizontal  vjilves,  mountt'd  in 
cylindrical  chambej-s  above  tb"  cylindtM*.  Kach  valve  controls 
the  steam  admission  and  exhaust  at  cue  end  of  tlie  <-yliu(lei'. 
The  weijrht  of  the  valve  is  carrie<l  by  end  bejirinys  and  packiui:: 
strips  divide  the  chamber  into  steam  and  exhaust  co!upai'tments. 
and  four  strips  at  each  (MkI  isolate  the  exhaust  compartment, 
live  steam  beiujr  allowed  to  pass  ai-onnd  tlu*  ends  of  tlie  valve. 

The  valve  rod  from  the  rocker  arm  is  attached  to  m  T  shaped 
wrist  plate,  from  w*hicli  the  valves  are  operated  by  sln»rr  connect - 
ine  links,  attached  to  arms  on  the  valve  stems.  The  lead  is  nor- 
niallv  1-32  inch  but  can  be  varied  bv  op(»ratinir  the  reverse  lever. 
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Thf*  abov**  description  was  taken  from  the  Eng.  News  and  also 
the  fr)llowinir: 

'^According  to  a  statement  issued  by  Mr.  Robert  Quaylo,  su- 
perintt'ndent  of  Motive  Power  and  Maehinery  of  the  Chicago  & 
Xorthwt»st«»i  n  Ry.,  the  cost  of  cylinders  and  valves,  and  including 
the  necessary  changes  in  the  valve  motion,  should  not  exceed  that 
for  an  ordinary  engine  by  more  than  30  per  cent,  or  $150  per 
engine  if  the  design  is  made  standard.  The  first  engine  was 
erpiipped  in  1901,  and  the  second  in  September,  1903,  the  latter 
being  used  in  various  kinds  of  service  and  by  various  crews.  By 
Octobei-,  1904,  it  had  made  about  90.0(X)  miles,  and  had  demon- 
strated that  the  wear  and  tear  on  machinery  was  ver>'  much  less 
than  on  engines  with  tiat  or  piston  slide  valves.  The  reason  for 
this  is  that  the  crank  efTort  at  the  most  effective  points  is  higher 
and  more  uniform  with  the  new  valve  and  gear,  and  this  also 
results  in  a  greater  turning  effort  when  starting,  thus  reducing 
the  slip[)ing  of  wheels." 

One  of  the  above  l(x?omotives  ran  133,000  miles  before  shop- 
ping, during  which  time  the  tires  were  not  turned,  and  a  1-16 
inch  cut  trued  them  up  when  the  engine  finally  went  to  the  shop. 

*'The  Delaware  &  Hudson  has  in  service  two  ten-wheeled 
(4-6-0)  freight  locomotives  equipped  with  the  Young  valves  and 
gear,  which  has  been  running  since  November  21  and  December 
24  resi)eetively.  The  i)erformance  of  these  engines  up  to  Feb- 
ruarv  had  been  most  satisfactorv.''     R.  R.  Gaz. 

THE  ALLFREFMirBBELL  SYSTEM. 

''In  this  system  the  rock  shaft  is  driven  in  the  usual  way  by  a 
rod  from  the  link  block.  The  valve  rod  attachment  instead  of 
being  a  simple  pin,  is  practically  a  crank  shaft  of  small  throw : 
the  shaft  is  l-'^4  inches  in  diameter,  and  the  middle  portion,  (to 
which  the  valve  rod  is  attached),  is  not  concentric  with  the 
ends.  The  ends  are  carried  in  the  two  arms  of  the  rock  shaft, 
and  out*  of  thc^m  projects  far  enough  to  carry  a  small  pinion. 
Pivoted  near  the  guide  yoke  is  a  vertical  lever,  the  long  lower 
end  of  which  is  connected  by  a  rod  to  the  cross-head,  while  the 
upper  end  is  eonneeted  by  a  rod  to  a  segmental  rack  which  is 
journaled  on  the  rock  shaft  and  gears  with  the  pinion. 

''The  purpose  of  the  sector  and  pinion  gear  is  simply  to  time 
the  events  of  the  valve  and  then  to  hold  their  position  while  the 
eccentrics  and  link  move  the  valve.  It  accelerates  and  increases 
the  valv(»  travel  at  all  times  of  ])ort  opening;  it  also  retards  and 
decreases  the  travel  during  the  period  between  the  cut-off  and  the 
exhaust  opening,  and  between  the  opening  and  closing  of  the 
exhaust  ports."     Eng.  New^s,  May  4,  1905. 

In  tin*  al)ove  system  a  special  form  of  valve  and  cylinder 
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construction  is  used.  The  steam  distribution  to  the  oylinder  is 
controlled  by  a  long  slide  valve  with  flat  surface,  but  partly  cy- 
lindrical shape,  and  supported  by.ridinji  shoes.  These  valves 
weigh  about  100  pounds  and  have  200  sr|uare  inches  riding  sur- 
face, as  against  an  American  or  Richardson  Balanced  valve 
weighing  considerably  more  and  with  a  decrease  of  almost  -40 
per  cent  in  riding  surface.  The  cylinder  ports  are  very  near 
the  end  of  the  cylinder  and  long  passag<^  are  avoided.  The  in- 
side admission  type  of  valve  is  used  and  the  exhaust  steam  is 
conducted  from  the  ends  of  the  exhaust  chest  downward  behind 
the  cylinder  heads  to  the  exhaust  nozzle.  Thus  the  exhaust  steam 
does  not  come  in  contact  with  the  cylinder  walls  or  with  the  valve 
chamber  which  contains  the  live  steam.  This  foi*m  of  valve 
and  cylinder  construction  makes  it  possible  to  reduce  tho  cylindei- 
clearance  from  8  per  cent  to  2^  o  ])er  cent  and  at  tlu»  sauu? 
time  about  one-thir<l  of  the  cylinder  is  jacketed  by  live  steam. 
A  number  of  lo<Mjmotives  equipped  with  the  Allfive-Ilubbell  sys- 
tem have  been  used  for  both  fivight  and  passenger  ti-al1ic  and 
no  trouble  has  resulted  from  the  reduceil  cl(»ai-ance  not  giving 
sufficient  compression  to  cushion  the  hanuner  blow  of  the  mass 
retardation  at  tlu*  end  of  the  stroke. 

The  latter  system  has  been  adopted  to  a  much  greater  extent 
than  either  of  the  other  two  recent  designs.  Locomotives  ef(uip- 
ped  with  this  system  are  in  regular  service  on  the  (Vntral  Kail- 
road  of  New  Jersey,  the  Pittsburg  &  Lakt*  P^rie.  tht*  Pere  !Mar- 
quette  Ry.,  the  Chicago  Rock  Island  &  Pacific  Ry.,  the  Wabash 
Ry.,  the  Kansas  City,  ^^lexico  &  Orient  Ry..  and  the  Oregon  Short 
Line.  Several  engines  so  (M|uipped  havt»  l)een  in  service  over 
two  years  and  they  have  proven  satisfactoiy.  and  railway  men 
speak  very  highly  of  tin*  advantages  gained  and  low  cost  of 
repairs. 

TUF:  IIABERKORX  SYSTK^F. 

The  Ilaberkorn  Engine  Company,  f\)rt  Wjiyne.  Jnd.,  have 
applied  their  valve  mechanism  to  locomotivi*s.  A  locomotive  on 
the  Wabash  was  efpiipped  with  this  mechanism  durinj;  1!)().'5  and 
in  the  early  part  of  1905  the  engin«?  was  shnpj>ed  for  general  re- 
pairs. Although  the  parts  were  very  lisrht,  the  valvv'  showed 
very  little  wear.  The  locomotive  was  reported  to  have  used  less 
water  and  coal  than  similar  locomotives  with  oi'dinary  valv(»s  and 
gear,  and  the  tires  were  evi^nly  worn.  The  writer  has  been  un- 
able to  ascertain  if  any  other  locomotives  have  been  c<|uipj)<Ml 
with  this  system. 

Each  cylinder  is  fitted  with  two  pistnn  slide  valves,  the  up- 
per one  being  the  cut-otf,  and  the  lower  the  iiiain  or  distribution 
valve.  The  two  valves  receive  their  motion  fi'um  opposite  ec- 
centrics. 
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Thf  oi»iiiiM»uinl  liM-niiiutiw  pri><lures  ab«»ut  '!'>  ikt  cent  more 

I.  H.  V.  th«!U  iiii  nrdiiiary  sin^:!*.'  i'xpansu:n  i^ULnne  operating  un- 
der similar  ri>nditi«'ns.  The  savinir  in  roal.  <>f  the  eonipounds 
o\vr  th»'  >iniplH  «'nirines,  in  the  tests  eonduet«:i;l  at  the  Ixvuisiana 
Pun-hase  Exposition,  varied  from  ll»  jH^r  rent  to  4<»  per  eent,  but 
it  must  he  rememl)ered  that  these  tests  wvre  favorabU*  to  the 
eomp«»un«l.  The  ab«»ve  loeonn»tives  e«»nsinned  from  1?^.6  to  27 
p«»unds  of  saturated  steam  per  I.  II.  1*.  hour.  Aided  by  a  su- 
j>erheater  it  was  reduced,  the  minimum  ]>eintr  1*>.6  pounds  of 
superheated  steam  per  hour.     In  the  hitter  ease  the  coal  per  I. 

II.  P.  per  hr.  was  '1:.\^  [>«)unds.  the  e<piivalent  evaporation  per 
])ound  of  dry  eoid  was  i».ll.  Praetiee  has  >hown  that  the  in- 
<'reased  weiirht  due  to  eompoundintr  L'ives  better  results  than  if  a 
like  amount  were  us^mI  to  inerea.se  the  boilrr  eapaeity. 

The  foUowinir  iiives  some  idea  of  the  ireneral  use  of  com- 
pounds abroad : 

In  a  paper  ou  '*  I^iMMimt»tives  E.xhibited  at  the  Paris  Exposi- 
tion of  llMHi. "  presented  by  Mr.  Storm  Hull  at  the  Milwaukee 
nieetinu^     .May.  11M)1  -.  i>f  the  A.  S.  M.  E..  he  sai<l.  in  part : 

"Another  feature  whieh  oue  eould  not  hi'lj)  notice  at  onc«» 
Uas  that  fully  oue-half  of  all  the  hM-omotives  exhibited  were  com- 
pound. It  is  pn»bably  also  tru«'  that  about  half  of  all  the  en- 
L'ines  built  n<»w  on  the  continent  are  ••omp»nuids.  so  that  the 
exhibition  i:ave  a  true  [>icture  of  this  indu>try.  In  this  respect 
I  think  that  they  are  ahead  of  us,  as,  althouirh  some  roads  in  this 
county  arc  irettiuir  qr.ite  a  irood  many  compounds,  in  the  ma- 
jority ot  easrs  it  set'uis  that  an  ultra-e<.n>ervatism  keeps  us  back. 
This  Ntatemt-nt  «js>umes.  of  course,  that  the  eom[>onnd  is  an  a<I- 
vane«-  over  the  sinirle  expansion  j<nc.  and  this  opinion  is  now 
bnekfi]  by  ii»-arly  all  c«»mpetent  juuhorities  in  Europe,  possibly 
outside-  ot  <ire«it  Hritaiii.  The  statement  ouLdit.  however,  to  be 
qualified  to  this  extent,  cit  any  rate,  that  it  dors  not  apply  to  all 
kimis  ot  si-rvitN..  Init  ej-rtainlv  to  all  thr»»uirh  trains.  There  were 
eoiripoiMi'l  •'nL'iii«>  "^hown  of  t^very  eoneeivabb-  desiirn  and  com- 
binntioii :  with  tw-i.  ibi-«'t\  jmd  four  eyliiulcrs,  and  these  arran»;ed 
lik»-  tli:-  Vaii'-laiji.  ••!•  two  insidr  and  the  f»thiMs  outside  the  frame: 
or  atraiii.  ;r>  on  <\  IiUvsirin  enirin»\  tanilcm  fashion  outride  the 
fraiij*'.  On  \\w  Kr»n'-h  eompounds  the  de  (Jlehn  system  seemed 
almost  iiniv»-r^ailv  in  u^e.  This  svstcm  was.  as  is  well  known. 
first  adopt t'd  by  tb»'  Northern  Railways  of  France,  but  has  since 

be»-n   intr'odn 1   into  all  of  the  French  railway  companies,  in- 

elnrJinL'  tli'jv  lH'|..nL!inLr  t(»  the  state,  and  it  is  the  universal  opin- 
ion that  tli»-^.-  fiiLMnes  are  rloint:  excellent  service.  Engines  of 
this  elH>s  ;in-  now  pulling  the  faste.st  lontr-distance  train  in  the 
world — th«'  fast  expre.ss  between  Paris  and  l^ayonne,  in  southern 
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France.  As  a  matter  of  faet.  it  mav  he  stated  that  noarlv  all 
the  fast  trains  in  France  are  at  the  present  time  heiiijr  pulled  hy 
componnd  engines.  The  ol)jeeti()n  which  has  been  advanced  by 
so  many  in  this  country  a*rainst  the  comi)ound  locomotive — that 
it  costs  so  much  to  keep  it  in  repair — has  certainly  been  over- 
come by  the  continental  desijLrns.  as  is  proven  by  tlie  records  of 
these  enpnes  durinj?  the  last  few  years.'' 

THE  MELLIN  COMPOKNI). 

In  September,  18!»4,  the  Richmond  Locomotive  and  ^[achine 
Works  built  an  en<rine  on  the  Mellin  principle.  This  compound, 
known  as  the  Mellin  or  Kichmond  conqwund,  was  on**  ot  the  lirst 
successful  two-cylinder  compounds  and  because  of  its  wide  wan- 
derings it  was  known  as  the  *' Tramp"  locomotive.  It  was  loan- 
ed gratuitously,  to  any  road  desirinjr  to  investigate  tin*  relative 
merits  of  the  com])ound  on  one  condition,  the  results,  whether 
favorable  to  the  com])ound  or  n<»t  were  to  be  made  public.  In 
every  case  the  results  favored  the  compound  Jind  the  general 
average  showed  a  saving  in  coal  of  2t).l  per  cent  and  of  water 
approximately  10  per  cent. 

Notwithstanding  the  advantages  shown  by  the  .Mellin  <M)m- 
pound  it  was  never  very  popular  and  during  tlie  past  yenr  or  so 
fewer  have  been  put  into  s(»rvic(»  than  in  former  times.  On  a 
few  roads  the  Mellin  compound  has  undoubtedly  come  to  stay. 
The  Michigan  (-entral,  (irantl  Trunk  and  Soo  Line,  many  (»f 
who.se  freight  engine's  are  of  this  type,  are  its  str-ongest  advo- 
cates and  it  has  long  been  tin*  stanclard  «'ngine  on  the  State  Knil- 
ways  of  Sweden.  Li  recent  tests,  cari'ied  on  by  the  ifitter  roads, 
it  proved  its  superiority  over  all  ccnners. 

The  high-pressure  cylinder  is  placed  on  the  left  side  of  the 
engine  and  the  low-pi*essure  cylinder  on  the  riirlil  side.  The  re- 
ducing valve  automatically  elos«"s.  and  the  intercej)ting  valve 
opens,  after  the  exhaust  of  the  high-])ressurt*  cylinder  has  ac- 
cumulated. The  emergency  exhaust  of  the  liigh-]»ressni"<»  cylin- 
der may  be  opened  and  by  a  thi'ee-way  cock  tlie  engine,  if  de- 
sired, may  be  work(Ml  sim[)le  for  any  period  of  time. 

The  recent  two-cylinder  com])onnd  built  f«)r  the  Central 
Vermont  and  Orand  Trunk  do  not  justify  the  bi'lief  that  the 
capacity  for  growth  of  the  two-cylindei*  (*ompound  is  limited 
by  the  size  of  the  low-pressure  cylinder.  The  Soo  Line  has  sev- 
eral new  consolidated  freiglit  engines  of  this  tyi>e  also  and  one 
is  equipped  with  a  Cole  superheater  whi<-h  will  be  taktMi  up  un- 
der the  superheater  compounds. 

AKTIfTLATEl)  COMTorNDS. 

In  the  ordinary  type  of  locomotives  many  restrietions  are 
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imposed,  especially  on  steep  crrades.  where  a  large  hauling  capac- 
ity is  ne<*essary.  Th»*  weight  per  running  foot  is  nsually  lim- 
ited and  to  se<Mire  an  increased  total  weight  and  power,  it  be- 
comes nect^sary  to  lenethen  the  rigid  wheel  base  and  at  the  same 
time  the  total  wheel  base.  In  doing  this  several  features  enter 
which  are  detrimental  to  lK)th  the  engine  and  the  track  and  a 
corresponding  wear  and  tear  is  the  result.  There  is  also  a  great- 
er friction  in  passing  through  curves,  and  a  portion  of  the  weight 
being  carried  by  the  trucks  is  not  available  for  traction. 

To  remedy  these  evils,  the  introduction  of  two  separate  en- 
gines under  the  same  boiler,  was  resorted  too.  In  England  the 
''Fairlie"  engine  was  introduced,  l)oth  engines  being  mounted 
on  swivel  trucks.  In  Austria  this  design  was  improved  by  mak- 
ing one  truck  rijrid  and  the  other  one  swiveling.  This  engine 
was  imi>roved  by  Mallet,  the  French  locomotive  designer,  and  the 
result  is  that  the  locomotives  of  this  type  bear  his  name.  Several 
Mallet  articulated  compounds  are  now  in  use  on  European  rail- 
roads and  the  B.  &  0.  four  cylinder  articulated  compound  loco- 
motive, which  was  exhibited  at  the  St.  Louis  Exposition,  is  the 
heaviest  and  most  powerful  locomotive  ever  built.  In  the  latter 
each  pair  of  cylinders  is  connected  with  three  pair  of  driving 
wheels,  the  rear,  or  high  pressure,  group  being  rigidly  attached 
to  the  boiler,  while  the  forward,  or  low  pressure,  group  are  fas- 
tened to  a  swiveling  frame.  Springs  are  used  to  restrain^the  mo- 
tion of  the  frame  and  bring  it  into  proper  alignment.  The  wheel 
base  of  each  grt>up,  of  three  i>airs  of  dri^ing  wheels,  is  10  feet, 
the  total  wheel  base  of  the  engine  being  30  feet  8  inches.  This 
allows  of  operation  on  curves  of  20  degrees  and  upwards  with 
less  friction  resistance  than  an  ordinary  consolidation  engine  of 
half  its  capacity. 

The  high-pressure  engine  has  piston  valves,  the  low-pressure 
engine  has  slide  valves,  and  each  engine  is  operated  independent- 
Iv  bv  the  Walschaert  outside  valve  srear. 

The  steam  passes,  from  the  dome,  do^vn  the  outside  of  the 
boiler  to  the  hi  eh  jjressure  steam  chests.  The  exhaust  from  the 
high-i)re8surc  ^-ylinders  is  connected  to  a  receiver  located  between 
the  hiL'h  pn-ssnre  cylinders.  A  pipe  fitted  with  swivel  and  ex- 
j)ansion  joints  l^-ads  from  the  receiver  to  the  cylinder  saddle  of 
the  low  [ir«*>sur«?  r-ylinders.  The  exhaust  from  the  low-pressure 
eyiinder  leads,  as  usual,  to  the  smoke  box  but  a  swivel  pipe  is 
nec«*ssary.  The  high-pressure  cylinders  are  provided  with  inter- 
r-^*f>tintr,  n-rliu'ing  and  low  pressure  exhaust  valves,  permitting 
the  use  of  liv<*  st«'am,  at  a  reduced  pressure,  in  the  low-pressure 
eyIindiTs  when  an  increased  tractive  power  is  required.  The 
normal  tra'-tiv<;  iiower  of  70,000  pounds  may  be  increased  to 
8r>/KX)  pounds,  the  total  weight  being  334,500  pounds. 
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The  following  article  on  the  **  Electric  and  Steam  Loeoino- 
tives"  is  taken  from  the  Railway  and  Locomotive  Enfrineer  of 
March,  1906,  and  deals,  to  quite  an  extent,  with  the  performance 
of  the  above  locomotive. 

**One  of  the  most  important  papers  read  before  the  mem- 
bers of  the  New  York  Railroad  Club  for  some  time  was  presented 
by  Mr.  J.  E.  Muhlfeld,  general  superintendent  of  motive  power 
of  the  Baltimore  &  Ohio  Railroad,  on  the  subject  of  Large  Elec- 
tric and  Steam  Locomotives.  The  comparisons  were  drawn  from 
records  carefully  compiled  under  ^^r.  ^luhlfeld's  supervision  and 
the  tests  of  efficiency,  and  the  items  of  expenditure  were  record- 
ed under  conditions  that  preclude  the  possibility  of  any  other 
motive  than  that  of  securing  a  just  estinuite  of  the  advantages  or 
disadvantages  of  the  motive  power  used. 

*'Six  electric  locomotives  are  in  Tise  at  Baltimore  (^n  the  B. 
&  O.  System,  four  of  them  having  been  in  use  for  a  period  of 
ten  years,  and  the  total  cost  of  operating  and  maintenance,  in- 
cluding the  generation  of  electric  current,  besides  general  mis- 
cellaneous expenses,  has  been  approximattOy  $34.50  per  hundred 
miles  run  per  locomotive.  Of  this  amount  the  running  and  shop 
repairs  averaged  $6.10  per  hundnMl  miles.  In  th(^  cas(»  of  tlie 
steam  locomotive  the  expenses  of  maintenance  averages  $2-l:.50 
per  hundred  miles  run  or  30  per  cent  less  than  that  of  the  elec- 
tric engines  under  fairly  similar  conditions.  Of  this  expense 
the  shop  repairs  for  labor  and  material  of  all  kinds  amounted 
to  $3.16  per  hundred  miles,  or  nearly  50  per  cent  less  than  that 
of  the  electrically  driven  locomotive. 

**It  also  must  be  borne  in  mind  that  these  figures  are  not  all. 
The  fact  was  brought  out  that  electric  locomotives,  whore  the 
source  of  power  is  separate  from  the* machine*  which  develops  the 
hauling  capacity,  the  first  cost  of  the  l()<*<»inotive  alone  is,  at  the 
present  time,  about  50  ])er  cent  greater  per  i)ound  of  tractive? 
power  than  for  steam  locomotives.  To  this  must  be  added  the 
greater  cost  of  maintenance  and  operaticm  of  a  current  i)r()tliic- 
ing  and  distributing  system,  whicli  is  not  recinired  by  an  inti^r- 
nal  combustion  locomotive.  In  electric  locomotives  also,  the  ex- 
cessive weight  concentrated  on  a  short  rigid  wheel  l)ast»  results 
in  extraordinarj"  rail  pressure  which  would  be  difficult  to  esti- 
mate in  actual  cost  in  the  wear  of  rails.  In  the  steam  locomo- 
tives, especially  in  the  articulated  type,  the  highest  degree  of 
tractive  power  has  been  obtained,  as  (*an  be  i-eadily  imagined 
that  when  one  engine  begins  to  slip,  the  othei*  engine  meantime 
is  gaining  power,  thereby  preventing  the  stalling  of  a  train  at  a 
critical,  moment.  The  conclusions  carry  out  tli(*  generally  grow- 
ing impression  that  electric  locomotives  are  lu^tter  suited  for  the 
handling  of  suburban  passenger  traffic,  and  it  dot»s  not  seem  to 
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bo  within  the  raii^i'  of  possibility  that  electricity  will  way 
steiini  iiH  a  motivr  fniwer  for  the  handlinic  of  heavy  tonnafpe  fbr 
nny  c-onHiderahle  distanee.  Indeed,  it  may,  as  Mr.  Mnhlfeld 
|M»intiHlly  stated,  make  the  use  of  heavy  electric  locomotiTca  as 
eonipannl  witli  st(*am  1<K*omotives  prohibitive,  except  in  eaaea  of 
al>H<iIute  ne<M»ssity. 

**In  the  interesting:  diseuNaion  which  followed,  aome  of  tha 
leading  eltM*trie  experts  claimetl  that  the  limit  of  the  capacity 
of  steam  l(MM)nit>tives  had  been  reached  on  the  New  York  Elevat- 
ed Kailroa<L  am)  that  the  chancre  to  electrically  driven  moton 
had  U'en  a  net^essit y.  They  seemed  to  have  overlooked  the  fact 
that  the  passentrer  traflie  4m  the  elevated  roads  is  about  20  per 
eent  h^is  at  the  pi*i*st*nt  time  than  it  was  when  the  steam  loeomo* 
tiv4>s  Wen*  in  operation,  owin^r  to  the  relief  ohtaimnl  by  the  (»|M*n- 
ini;  of  the  Subway  and  other  improvtHi  avenm^s  of  transit.  The 
advantages  of  the  elt^'trie  motor  in  eity  or  suburban  trafltc  is 
not  ImisimI  t»n  any  marked  inen*as4»  of  s|H*tMl  or  d«*erea»e  of  eiwt. 
but  fmm  the  fart  that  there  is  here  less  dust  and  noirn*  and  no 
ash«*s.  and  in  running  short  distanees  then*  is  an  umbmbted  ad- 
vantage in  tht*  mon*  rapid  aeeeleration  of  sptiHl. 

**The  abs(»lut/*  fairm*ss  whieh  eharaeteriz(*d  Mr.  MuhlKeld's 
earefully  pn*panMl  paper,  and  tht*  able  etmnnents  which  it  drew 
forth,  are  of  su<*h  impitrtance  that  in  a  published  form  it  merita 
a  \vid«*  fireiilatioii.  Tlif  superiority  of  tin*  bt^aviest  kind  of  a 
liN'iiiiiutivi*  was  vi'i'v  <*|i*arlv  dfuionstrati'd  in  all  kinds  of  tratfie 
iiivitlvirii:  distiim-fs  of  ovfr  a  ffw  iiiilfs.  The  Mallet  artieulatinl 
•  tniir-rvliinliT  <*nMiponiid.  luiill  for  Ibf  H.  &  <>.  bv  the  Ameri- 
I'jiii  liiNMiiiiiitivf-  r«>iiipaiiy.  was  (*laiini'd  Ity  Mr.  Midilfeld  as  lN»inir 
in  t'Vi'rv  rsM'iitial  finini'iitlv  .NiiiMM'i«ir  1o  anv  combination  tif  «*lt>c*- 
tri<*  ii;«»ti»rN  wi  tM|iial  tra<'tiv<'  pn\v«r,  and  wliili*  tin*  i'liM«trie  ex- 
pi-rts  pf-rsiNtt'd  ill  claiiniiiir  that  tin'  i*|iM*irii*  JtN'oniotivt*  was  Ntill 

ari:«'lv  in  ll xiMM-iiin-ntal  NiaL'«'.  Mr,   Mtddfrld  e|«*verly  main- 

taiiifd  that  llh*  Mallft  arti«'nla1fi)  <-iinipiiund  was  also  an  «*\|M*ri- 
ni»iit  and  a  vi*ry  su«*i'i'>»HfuI  ••in-.  \\ln*ri'as,  iht*  riertrie  moti»rs  n'- 
fi-ntly  put  in  uprratHin  liy  th«*  \\.  \'  <>.  rnmpaiiy  wrre  not  as  sat- 
isfa«*l»»rv  as  thnsi-  that  wi-ri*  put  in  Marvin-  W\\  vears  a:;»».  The 
fai-t  ••ani«'  mit  i-lfarly  that  tlh-  i'|iM«trii*  JiMMinintiv**  n'a«'bi*s  its  m<»st 
ad\anta<:**«*iiH  ra)tai'ity  in  21  smil'Ii*  car  id*  1'*  or  I'l  tons,  and  In*- 
Xi'iMJ  that  tiiiiil  tin-  lApfUM's  iif  npffatiiin  are  larirely  in  fX<*<'^s  nf 
that  f««r  similar  ^i-r\  in*  t*«»r  stisiiii  hM'iiimitivfs. " 

Mr    W    .1    WiIlmis.  vi pr.sid.Mil.  N.  Y.  T.  &  II.   K.  K.  R.. 

Slims  up  111  a  \**r>  ffu  wt»rds  th»'  rt'a.sons  for  tlit*  adopt i<»n  «>f 
e!i'«iririly  a.«  a  iin»tivc  p«i\\er.  Il.'»|»ceially  in  the  virinity  of  New 
Y«»rk  Tiiy.  has  this  taki-n  plan-.  Tb«*  foUowinu'  is  taken  from 
his  diseussion  id'  a  pa|M*r  pn*sent«Ml  UTon*  the  New  Y<irk  Rail- 
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road  Club,  March  lf>,  11K)(),  by  Mr.  H.  Cl.  Lamnu*  on  *' Alternating 
Current  tllectric  Systems  for  Heavy  Railroad  Sc^rviee"': 

**The  motives  in  the  minds  of  steam  railroad  men  when  con- 
sidering a  ehanire  of  motive  power  from  steam  to  electricity,  in 
the  majority  vf  instances,  an»  based  upon  one  or  both  of  the 
following  conditions: 

**(a)  The  desire  or  necessity  to  abate  smoke  nuisances  in 
tunnels  or  terminals  in  large  (*ities;  or 

**(b)  The  improvement  of  passenger  service  to  attract  an 
increased  patronage  by  the  j)ublic. 

**In  other  words,  steam  railroads  at  the  pres<Mit  stage  of  de- 
velopment of  electricity  as  a  motive*  pcuver,  do  not  consider  its 
use  from  motives  of  economy  but  from  those  of  necessity  or  from 
the  broader  policy  of  improving  public  sei'vice.  To  accomplish 
these  objiM^ts.  safety,  reliability  and  earning  capacity  should  be 
borne  in  mind." 


BALANCKD  rOMPOlNDS. 


The  balanced  <'(mipound  has  forged  ahead  rapidly  in  the 
estimation  of  motive  power  men.  Two  valuable  advantaires  are 
combined  in  the  balanced  compound.  First,  by  using  two  hitrh 
and  two  low  pressure  cylinders  w«»  obtain  the  economical  doubb* 
expansion  of  steam.  Excessive  cylinder  comlensation  is  elimin- 
ated, by  the  double  ex])ansion,  and  higluM'  pressures  and  longer 
expansions  are  allowable.  Secoiul,  the  self  l)alaneing  oi  recipro- 
cating parts  is  obtained.  The  latter  is  obtained  by  ai-ranging 
the  cylinders  so  that  each  high  ])r(\ssur<»  |)iston  is  moving  in  the 
opposite  direction  of  its  corresponding  low  pressun*  piston. 
When  the  reciprocating  parts  of  th(»  high  pressure  enirine  Iimvi* 
the  same  weight  as  the  corresponding  i)arts  of  the  l<»w  pi-essure 
engine,  and  each  wheel  is  baljiK'cd  Un-  its  revolvinir  |»arts,  the 
en|2fine  as  a  whole  will  Im*  balanced,  both  hoii/.ontally  and  ver- 
tically, practically  perfect  as  far  as  the  aetion  upen  Ih'  track  is 
C(mcerned. 


HAGAN    HAI^VXCKD   COM  Tor  ND. 

"The  Hagan  Ijocomotive  Works  of  Erfurt,  (iermany.  build  a 
balanced  compound  in  which  straiglit  axles  are  used  but  a  re- 
turn crank  is  required  for  the  cou])ling  rod  «)f  «»n»»  axle.  Th" 
main  rod  of  the  forward  cylinder  m<>ves  between  th»'  rear  cylin- 
der and  frame,  and  both  cross-heads  are  carried  back  of  the  rear 
axle. 
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— .j'v      ■'-  ■  ''OuphMl  iiiul  thivf  (Mni|)li*d  axles)  of 
:i!L.'».    :kI  ii  1m\v  prcssiin*  cylinder  arc  used  on 

....    .    ...  -t.u  .  'v:»i'*;  t»f  baliinoi'd  coinpnund.s  weiv  exhibit- 

•  ■  K  I 

..     ^         jr-  v\T't.sitii^ii  mid  included  tin*  !)«•  (Tlehn  eneiu** 

,    .  .  .     •.  .r.>    vanin   Kailn^ad  l»v  tlu'  Alsaeian  Soeictv  of 

,,     .  .ir*i  -.  r:i«n  of  Hclfort,  (Jcrniany:  the  Von  Horries 

'*■■  v^Ui.M  State  ]\ail\vavs  l»v  the  Hanover  Loeonui- 

•  •  ft 

.    ..;.     ,      ^::u»Vfi-.  ^ii'i'inanv:  tlie  Vauclain   hnilt   for  the 

■ 

,MV'  \-  Sjinta  Fc  hy  the  Baldwin  Loeoni<»tivi»  Works 
.  ...        ..         .:  for  the  New  York  Central  and  Hudson  Kiver 

...    >:.  .Ill »     vi\   Works  i»f  the  American  L«H.'oniotive  Co. 

f'l.    .1 .  '    N  lit"  »M)nstruction  were  taken  from  the  Enjr.  Re- 

•i.».       :i!uillv  hv  tin*  EiiLT.  Societies  <»f  Purdue  Cniv.   . 

■h     i..riovcr  or  Von  liori-ies  eujLnne  has  tw<»  hi»rh-pre<.sure 

.  ^    ■. .-.wei'M  the  frames  and  two  low-pressmv  outsiile  the 

V  :  'oui-  of  the  cylinders  an^  set  in  lin«*  aeniss  the  en- 

..      •     .  enter  line  nf  the  leatlin^  truck  and  are  coupled  To 

\\  w  iriL'  a\le. 

'  ••■.•  wei'jlii  i»f  the  reciprocal intr  parts  includini;  the  piston. 

..    .  ,i   cr«'.ss  lic;id  an*!  main  rod.  for  a  hitrh  pressur*'  cylinfler 

•.iunjs  and  f«»r  a  low  pressure  <'ylinder  is  T^JivS  poinids.      V\t 

■  \      ..'Mii'j  «»f  the  Kxpositinn.  th-.'  ]*i'ussian  Stat*'  Railways  Ir.iil 

)n^  t  \  pe  «»f  iiiLiine  in  sei-vii-e  with  a  h»t  of  111  additi«»nal 

!  .    ■.  »iji'-.l  rie'l  ion.  " 

Ihi'  ('i>le  i-iiL'ine  includi's  two  low-])ressurc  .cylindei^s  otit- 

A   \\\y  riiiiMi>.  i'iinnected  to  the  rear  drivers  and  two  hiirh-]>re*.- 

V  ,  \Iiod«r-.  iiisjde  the  fi'ame  forwar<l  out  (^f  line  with  the  l-^w- 

...iiii"  .iMii  <  •iMn-i-ted  to  ;i  d'aiiktMl  di'iviuL'  axle.     The  st«-aiM 

'.  iiii'iiln'h  1^  •'i.jiiriiJhMl  hy  fi)ur  piston  valves,  the  two  on  ca-.-h 

■U    III  Ml  L'   iiiTiint'i'd    tjindem   and  operati'd   on   the  same  valvi- 

■.HI  li.\  thi- •ir'dinjir>  Ste|)hcnson  jink  motion." 

I  hi-   M'liird   n\'  this  crjejne.   while  inider  test.  shoAved   tha' 
■I  iii.oi.i.iiiii  <l  ii  -jiiiMJ  uf  7'»  miles  per  hour.  'VJi»  revohitions.  !'•:• 

>>tii     li'oit        .Ihniil    ;in\    i-\  idencc  of  lieatiniT. 

ii..     .     ilf    )ir    I   lueiiiiu»tive  t(»  he  successfully  Tt*st»Hi  a^'-'ve 
:'.hu  .       ,1  .i,..n        ill I    healiuir  anv  of  the  i»arts. "     Rv.   an  i 

ft  I  • 

r..     !    .,.    I  .    Iimli  r  h;il;inced  j'ompounds  of  two  ditit-r^/nt 

.M. '      .1    |Miii     h.ive   hrcn   huilt    hy   the  Baldwin   Lfvv. 

:..   I    I    |M     lit   \\hi«'h  a   numher  are  in  nse  on  thr* 

.,!i   ii.iM   I  \liiHh?s  connected  to  the  frout  driv-.r.*: 

..   .    ..f  I  .iiiiMitu  III   nf  which  a  numher  an?  in  u<*^ 

l;-i.iiii  'I'lii  X  tgiuincy,  lias  the  hitrh  pressure  ••y- 


» •  ■  If. 
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linders  connected  to  the  front  axle  and  the  low  pressure  to  the 
rear  axle. 

**The  weiiifht  of  the  reciprocating  parts  of  the  Santa  Fe 
engine,  as  exhibited  at  St.  Louis,  for  a  high  pressure  cylinder  is 
964  pounds  including  cross  head  307  pounds,  piston  341  pounds 
and  one-half  of  the  main  rod,  316  pounds.  The  Baldwin  Com- 
pany has  l>een  the  pioneer  in  introducing  the  balanced  compound 
into  American  service  and  has  built  the  majority  of  engines  of 
this  type  now  in  the  United  States.'' 

**The  De  (flehn  engine  was  built  for  the  Pennsylvania  Rail- 
road for  the  purpose  of  making  an  experimental  study  of  this 
type  of  engine  which  has  proven  so  successful  in  France  and 
other  Eurcjpean  (Countries.  We  refer  to  this  as  a  French  engine 
as  Bel  fort  is  in  Alsace,  that  i)art  of  ( Jermany  which  was  acquired 
from  France  after  the  Franco-Prussian  war. 

*'The  reciprocating  parts  are  very  light.  The  crossheads 
weigh  238  pounds  each;  the  high  ])ressure  piston.  100  pounds; 
the  low  pressure  pist<m,  242  pounds:  the  high  pressure  main  rod 
278  pounds;  low  pressure  main  rod.  42')  ])ounds.  While  the  en- 
gine nmy  impress  American  (h»signers  as  complicattnl.  there  can 
be  no  doubt  but  that  it  has  been  well  designed,  and  the  short  time 
it  has  been  in  service  it  is  sjiid  to  have  given  vrry  satisfactory 
results."     Eng.  Review,  IIM);"),   { Purdu(»  Tniv. ». 

The  following  remarks  on  the  locomotive  last  mentioned  are 
abstracted  from  the  Editorial  Correspondence  of  the  February 
22d,  1906,  American  Machinist. 

*'The  engine  ha,s  now  done*  about  4n,00()  miles  of  service  in 
the  regular  work  of  the  road,  and  some  very  interesting  facts 
have  developed.  After  this  am<Mint  of  service  tb<»  engine  met 
with  an  accident  which  sent  it  to  the  slio]),  and  advantage  has 
been  taken  of  the  cin'umstames  to  comj)lete]y  dismantle  it  in 
order  to  examine  the  wear  of  \\\\}  parts. 

'*The  most  striking  thing  about  it  is  the  suj)erior  workman- 
ship of  many  of  the  parts,  and  of  these  the  most  note-worthy  are 
the  driving  wheels.  These  wheels  are  forged,  but  in  their  ])aint- 
ed  condition  no  one  would  suspect  it.  Few  cast  wheels  are  so 
perfect  in  outline;  in  fact,  were  the  wheels  of  brass  castings  they 
could  not  be  more  true  to  pattern  than  tlicy  n(»w  are.  Of  coui'se 
it  i.s  easv  to  hint  that  thev  are  an  exhibition  job  with  (»xtra  care 
devoted  to  them,  but  this  does  not  alter  one's  acbniration  for 
theni.  The  wonder  is  how  they  were  made  at  all  and  1  hazard 
nothing  in  saying  that  such  wheels  simj)ly  could  not  be  produced 
in  this  countr^^ 

'*The  iron  casting  are  also  superior  but  uot  to  the  same  extent 
that  the  steel  are  but  he  speaks  of  a  frame  casting  which  is  of 


234  THE  IOWA  EXGIXEER 

complex  fi»mi.  with  many  ribs  and  Lnijv«^ts.  and  of  a  degree  of 
I>er  feet  ion  n«'»t  pr«:»ilui-»Hl  in  Amerii-an  foundries. 

**  Another  feature  is  the  smallness  of  the  bearing  surfaces 
and  their  surprisingly  small  amount  of  wear.  The  rear  or  bear- 
in  sr  faces  of  the  drivine-whet^l  hul>s  are  deliberately  turned  away 
until  the  l:)earinL'  surface  left  is  but  about  li^  inches  wide, 
airainst  about  3^  j  inches  in  Pennsylvania  practice.  After  4<).(»0 
miles  of  service,  thf^  t«xtl  marks  are  s<?arcely  effaced,  although  ex- 
perience w.iuld  lead  <>ne  to  expei?t  de<Mded  wear  even  with  the 
much  larcer  surface  of  Pennsvlvania  engines.  The  drivinsr-bi^x 
wedees  a^rain  Nhow  no  measurable  wear.  As  regards  the  drivinsr- 
wheel  hub  faces  there  is  no  apparent  explanation  of  the  results, 
but  in  the  ease  of  the  wedgr-s  and  s«>me  other  parts  it  is  appar- 
ently due  to  th«-  remarkable  hardness  of  the  case-hard?ned  sur- 
fafMS.  Other  small  surfaees  are  the  driving  box  journals  which 
measure  SxO^  ^  « gainst  9^4x12^0  inches  of  the  Pennsylvania  en- 
irincs,  the  low  pressure  eccentrics  which  are  of  l^o  inches  face 
against  3,  and  the  crank-pins  which,  are  315-16x3i'o  against 
5''?j[^x4i  J  inches. 

*'Xo  doubt  thf'  favorable  results  with  these  l>earmgs  are 
largely  due  to  the  divided  stresses  ri-sultiitg  from  the  compound 
cvlinders  but.  nevertheless,  no  American  desiimer  would  be  bold 
en(Migh  to  use  them. 

** Another  marked  difference  from  American  practice  lies  in 
the  diameter  nf  the  boiler  tulK-s  whieh  are  2  25-32  against  1"^ 
inches,  ontsi<le  diameter  as  usual  on  Pennsylvania  engines  of  sim- 
ilar service.  The  Hues,  too.  have  eight  internal  or  Serve  ribs  I4 
inch  high  t<>  assist  in  absorbiuir  the  heat  from  the  gases  and  in 
transmittinir  it  to  the  water. 

**rnfavonib]e  as  well  as  favi»rable  experiences  have  result- 
ed froui  the  servic*'  use  of  the  enirine.  the  most  notable  being  with 
the  fire-box  stay  bolts.  After  only  a  thousand  miles  of  service 
these  betrau  to  break  in  an  alannintr  manner  and  eventually  near- 
ly one-half  (jf  th«Mn  had  to  be  rem* wed.  These  bolts  are  of  cop- 
per, ;is  are  the  internal  fire-box  sheets,  and  were  replaeeil  with 
l)olts  of  phosphor  bnmze.  A  possible  exi>lanation  of  their  fail- 
ure lies  in  the  narr(>w  water  legs,  which  are  but  3V4  inches  wide 
against  4^0  of  }*ennsylvania  ]>raetiee,  but  this  explanation  is  not 
satisfactory.  Presumably  these  s|)aees  represent  ordinary  French 
])F-aetier'  and  the  (piestion,  why  do  these  bolts  give  satisfactory' 
servjee  in  France  jind  pnmiptly  fail  hen*?  seems  to  be  unanswer- 
able. 

"A  remarkahle  example  (►f  what  would  be  looked  upon  as 
harj  i\vs\\L\\\\\\L  lies  in  the  oil  cellars  of  the  driving  boxes,  whieh. 
in  addition  to  being  very  small,  are  so  arranged  that  in  order 
to  renew  their  supply  f>f  waste  it  is  actually  necessary  to  remove 
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the  wheels  from  the  engine.  On  American  engines  this  can  be 
done  without  dismantling  anji:hing  and  in  a  very  few  minutes 
time. 

** Another  feature  of  this  kind  is  the  attachment  of  the  var- 
ious steam  fittings  of  the  cab  to  the  boiler  by  gasket  packing, 
where  here  metallic  joints  would  be  used  as  a  matter  of  course. 

'•A  lot  of  ten  new  engines  is  nearing  completion  at  Juniata 
in  which  some  of  the  features  of  the  De  Glehn  engines  have  been 
incorporated." 

The  three  De  Glehn  compounds  on  the  Great  Western  Rail- 
way of  England  have  not  produced  the  economy  that  they  should 
have  and  up  to  a  few  months  after  being  in  operation  a  single 
engine  with  an  equal  load  did  a  better  performance  than  any  of 
the  compounds. 

SUPERUEATED  STEAM. 

**  Superheated  steam  is  steam  whose  temperature  is  higher 
than  that  corresponding  to  its  pressure  as  given  in  steam  tables. 

** Saturated  steam  is  superheated  in  two  ways;  (1)  by  sep- 
arating it  from  water  and  imparting  additional  heat  to  it:  or  (2) 
by  allowing  it  to  expand  without  doing  work ;  in  which  case  su- 
perheated steam  of  a  lower  pressure  will  be  formed.'' 

The  latter  method  is  not  employed  in  locomotive  service. 
Saturated  steam  is  not  a  true  gas  although  experiments  have 
shown,  when  superheated  about  20°  F,  it  behaves  very  nearly  like 
a  true  gas. 

*' Steam  cannot  be  superheated  while  in  contact  with  water, 
owing  to  the  fact  that  any  heat  added  would  go  to  form  more 
saturated  steam,  without  effecting  the  temperature  of  that  al- 
ready formed.  Neither  can  superheated  steam  exist  in  the  pres- 
ence of  water.  If  too  nnich  water  is  present,  a  sufficient  part  of 
the  excess  heat  of  the  steam  will  be  used  to  evaporate  and  super- 
heat it,  thereby  reducing  the  excess  of  heat.  If  there  is  too  nuich 
water  for  the  excess  heat  to  evaporate,  steam  will  bo  reduced  to 
the  point  of  saturation,  the  superheating  being  t^ntirely  used  up 
in  converting  the  water  into  saturated  steam.  If  saturated  steam 
suffers  any  loss  of  heat,  some  of  it  will  condense.  Superheated 
steam,  on  the  other  hand,  nnist  lose  all  its  excess  heat  before 
condensation  commences.'' 

"Jacketing  and  superheating  both  reduce  interior  wastes 
in  the  steam  engine  cylinder,  but  the  former  is  not  applicable  to 
locomotives  for  various  reasons,  and  the  latter  may  entirely  sup- 
press initial  condensation,  reduce  other  loss(»s,  and  jippronch 
more  nearly  the  ideal  condition." 

International  Libraiy  of  Technology,  Pub.  by  th?  corres- 
pondence Schools,  Scranton,  Pa. 
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■     ■   *    ;".•.-«  .•;•:•••  revived  (mhi- 
/  ■  ■      :  -  .;■.•■;.-;:'  '.vijs  quite  t?xten- 
...•*■:■  ;..  •'  ••:'  :h\^  pi-riod.      Hirn,  in 
»•■  •/    :•  •'•;  '/.     ."     ii'     ■-:      :;■•  .'./:i-.'.-^  inrnit-  liv  him  at  C'ol- 

".!■"        r..«  ii      ..«    Ill-    jji'r  I   ";if»-!  iliy  ••«irnliii't<'d  tt'sts  that  hail, 
"I-  '■•  'lint  iifiti     III  •  II  '^.ifii*!  f.iii.  ;iiii]  >}iM\vi'fl  that,  on  a  siiiiplo 
'iii'ini     ■■«iij  III."   -.'.iili  ;i  Imili-j-  [in-*.^iin'  of  5.1  lbs.  econoniio?  of 
■'•  I'l  I «  (HI  •'!  Ill  •nil  III  l»/  iilit;iiiii'<i  with  supcrhfat  of  100  to  liM» 

•  1'!"     I'       In  l".i!i  .liijin  I'l-nii  v*-in\  ii  pa |mt  before  the  Institution 

•  'I  Ml  I  li;imr.il  l''.n"iiiiii-s  fji-.si'rilMii;:  sfVJ*ral  applications  to  steam- 
•l»i|.  Mil  .iiin  I  hi  iihii'j  rnnsistin<:  of  a  nuinl)er  of  tilings  alxMU  - 
MM  In  ili.iiiniii-  phui'd  in  thf  u|»t;ik('  just  as  it  h'ft  the  hoiler. 
ilu'.ii.  \i  whh  h  I  In-  strjMii  pjissrd  on  its  way  to  the  enjBrine.     Tlie 

ii|n  I  li>  .iiin-.-  Niii  liii-i'  was  about  1.')  piT  eeiit  of  the  Ixnh^r  hi-aiin:: 
vuil';i. -.  .iiid  uiili  i\  btMh'i'  pressun*  of  20  lbs.  on  a  eondeusinc 
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engine,  about  20  per  cent  saving  of  fuel  was  obtained  with  a 
superheat  of  100  degs.  F.  John  Ryder,  in  1860.  in  a  paper  be- 
fore the  same  society  described  the  Parson  and  Pilgrim  super- 
heater, which  consisted  of  two  horseshoe-shaped  pipes  placed  in 
the  internal  flue  of  the  boiler  over  the  fire  grate,  and  the  Part- 
ridge, which  was  a  cylinder  filled  with  tubes  through  which  the 
gases  passed,  the  steam  being  around  them.  Both  of  these  sys- 
tems were  stated  to  have  given  good  results,  which  may  appear 
rather  questionable  in  the  case  of  the  former,  but  a  total  of 
5,000  h.  p.  had  then  been  equipped.  The  superheating  surface 
employed  was  2^4  to  2%  sq.  ft.  per  nominal  horse  power,  or  about 
the  same  as  that  described  by  Penn,  and  the  economics  obtained 
were  practically  equal. 

**  Several  other  systems  were  in  more  or  less  extensive  use 
about  this  time,  such  as  the  Crossland,  Wethered,  etc.,  and  ex- 
tensive experiments  were  carried  out  by  Isherw(x>d,  in  the  Amer- 
ican Xav>',  which  confirmed  the  good  results  obtained  abroad. 
"While  a  large  amount  of  evidence  was  thus  created  in  favor  of 
superheating,  and  it  was  then  employed  to  a  considerable  extent, 
placing  it  beyond  the  experimental  stage,  it  gradually  gave  way 
before  the  development  of  increased  boiler  ])rossure  and  com- 
pounding, which  commenced  about  1865.  When  boiler  pressures 
were  from  20  to  40  lbs.,  superheaters  in  the  uptakes,  Avhicli  gave 
100  to  125  degs.  of  superheats,  could  be  emi)loyed  without  ex- 
ceeding a  temperature  in  the  cylinder  at  which  the  animal  lubri- 
cants used  in  those  days  would  decompose  and  attack  the  valve 
faces  and  cylinder  bores,  but  as  the  pressure  was  increased,  the 
same  amount  of  superheat  could  not  be  used.  The  absence  of 
moisture  in  the  superheated  steam  made  lubrication  necessary, 
and  the  packings  used  on  valve  stems  and  piston  rods  were  also 
badly  adapted  for  steam  at  high  temperatures  and  jravc  consid- 
erable trouble  when  350  degs.  was  exceeded.  Trouble  was  also 
experienced  in  the  superheater  tubes,  caused  by  deposits  of  salt 
on  account  of  the  use  of  the  jet  condenser,  which  was  then  uni- 
versal. By  employing  a  high  boiler  pressure  and  avoiding  cy- 
linder loss  by  compounding,  the  same  economy  could  be  obtain- 
ed as  by  superheating  with  a  decrease  in  trouble,  and  its  use 
gradually  declined  until  about  1870  it  was  rarely  employed  on 
new  work,  excepting  by  the  Alsatian  group  of  engineers,  by 
whom  it  was  never  abandoned.  With  the  introduction  of  hydro- 
carbon lubricating  oils,  balanced  valves  and  improved  packing, 
the  use  of  considerably  higher  temperatures  became  i>ossible, 
and  in  1890,  interest  in  this  subject  was  renewed  by  the  attention 
drawn  to  the  results  being  accomplished  in  Germany  by  such 
engineers  as  Gehre,  Schwoerrer,  T'hler  and  othei-s.  ^lany  re- 
sults were  published,  all  of  which  showed  a  gain  from  the  prac- 
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coupled  express  locomotive  built  at  the  Vulcan  Works  in  Stettin, 
and  to  another  of  the  same  type  built  by  Henschel  &  Son  at  Cas- 
sel.  The  first  of  these,  Xo.  74,  of  the  Hanover  Lines,  wais  used  in 
heavy  passenger  service  on  the  State  Railroads  of  Hanover.  The 
second,  No.  131,  of  the  Cassel  Lines,  was  used  in  passenger  ser- 
vice on  the  State  Railroads  of  Cassel. 

Mr.  Schmidt  then  designed  what  is  now  known  as  his  smoke- 
box  type  of  superheater,  and  in  1899  one  engine  was  put  in 
service  with  this  device.  This  engine,  Xo.  36,  for  the  Hanover 
Lines,  was  built  at  the  Vulcan  Works.  The  next  engine,  Xo.  74, 
for  the  Berlin  lines  of  the  Prussian  State  Railroads,  was  built 
by  the  Borsig  Works  of  Berlin.  This  locomotive  was  placed  on 
exhibition  at  the  Paris  Exposition. 

^[r.  Storm  Bull  in  a  paper,  on  the  Locomotive  Exhibits  at 
the  Paris  Exhibition  in  19(X),  before  the  A.  S.  M.  E.  described 
the  superheater  as  follows: 

**The  superheater  is  built  according  to  the  Schmidt  patent, 
and  consists  of  a  nest  of  60  tubes  of  l^o  inches  outside  diameter. 
These  are  arranged  in  a  cylindrical  shaped  chamber  surrounding 
the  smoke-box  proper.  The  fine  gases  used  for  superheating  the 
steam  come  through  a  tube  10  inches  in  diameter,  installed  in 
place  of  a  sufficient  number  of  small  tubes  at  the  bottom  of  the 
cylindrical  boiler.  The  gases  from  this  tube  pass  up  and  around 
these  tubes  and  from  them  into  the  stack.  The  10-inch  tub(i 
serves,  of  course,  to  heat  the  water  in  the  boiler,  but  the  diameter 
being  so  large  the  gases  arrive  at  the  sjiperheater  without  having 
lost  very  much  of  the  heat.  By  means  of  dampers  more  or  less 
of  these  gases  may  be  made  to  pass  through  the  superheater,  and 
besides  this  regulation  by  hand,  the  amount  of  vacum  due  to  the 
blast  will  also  intluence  this  tiow.  The  greater  the  power  de- 
veloped by  the  locomotive  the  greater  the  vacuum,  and,  neces- 
sarily, also  the  greater  the  amomit  of  gases  that  will  come  to  the 
superheater.  It  is  stated  that  this  superheater  is  capable  of 
raising  the  temperature  of  steam  of  17()  lbs.  pressure  to  626  de- 
grees Fahr.,  which  is  superhc»at  of  nearly  250  degrees  Fahr. '^ 

In  1902,  ^Ir.  Garbe  r«*ad  a  paper,  before  the  Berlin  branch 
of  the  Institution  of  German  P^ngineers,  in  which,  he  gave  the 
reasons  that  led  him  to  a  consideration  of  the  advantages  of  su- 
perheated steam,  and  discussed  the  bt^nefits  and  results  obtained. 

By  the  end  of  1904  the  Prussian  State  Railways  had  put 
into  service  127  engines  using  superheated  steam,  all  except  the 
first  two  and  the  last  one  having  the  smoke-box  type  of  superheat- 
er. 

Mr.  Schmidt  also  designed  the  sinokc-tiibe  superlioater.  In 
the  modification  of  this  design  several  of  the  ordinary  tubes,  in 
the  upper  portion  of  the  tube  sheet,  are  leplaced  by  a  number 
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of  T)  inch  tuhes.  rH<lure«l  t«»  4  in«*ht*s  iit  the  hack  tnbe  sheet,  and 
eaeh  larjre  tiii>e  rnntains  xww  loops  «if  li^  inch  siiperhe<iter  pipes 
eoniUM'ttMl  \\\  th«*  hack  ^wA  hy  steel  return  hends.  The  steam 
passt»s  troni  th»*  diy  pipe  r«>  a  rransvei*se  header  in  the  smoke-box, 
which  is  separated  inti*  two  portions,  one  for  saturated  and  the 
other  tor  the  superheated  steam.  The  loops  of  superheate<l  tubes 
are  expand<Ml  into  rianiies  and  these  are  secured  to  a  face  on  the 
lowtM*  sidi»  of  transverse  header.  By  this  arrangement  the  steam 
passt^  from  tht*  saturat^^d  steam  compartment  through  the  snper- 
heattM-  pipes  to  the  >u[»eT  heater  Steam  compartment  and  thenee  to 
the  steam  chests.  In  another  form  the  fa«»e  on  the  header  is  in 
the  front,  instead  \^i  undf-rneath  as  in  the  previous  case,  and  in- 
stead of  the  su|>»'rheater  piprs  heinir  formed  in  single  loops,  they 
are  in  donl^h'  l«x»ps.  In  the  latter  methoil  the  rate  of  tlow  is 
douhK»d  and  also  tht*  ht-atinir  surfatv  per  loop.  Mr.  Schmidt 
advises  that  thf  doulih*  li>op  arrauirement  is  not  only  superior  in 
('(instruction  but  that  it  L'ivt^s  a  hiirher  degree  of  superheat. 

The  SehentM'tady.  or  Cole,  superheater,  built  by  the  Amer- 
ican L<H'omotivt»  Company,  tlitfers  from  the  Schmidt  smoke-tube 
tvpe  chietiv  in  the  arratiirement  of  the  headers.  Usuallv  an 
inner  and  an  outer  pipe  are  used  ^^  lead  the  steam  to  the  rear 
end  ot  th»'  superheater  tuK's  in  place  of  hx)ped  pipes.  In  this 
design  th»*  superheater  tidies  are  expanded  into  a  sectional  head- 
er, which  is  itself  (livided  into  two  departments  for  the  saturat- 
ed and  superlieated  steam.  These  stvtional  headers  are  then 
bolted  to  the  m\\\\\  header  in  place  of  each  pipe  being  l>olted  as 
in  the  pr«'vious  arran»r«'mtMit.  Each  sectional  header  can  be  re- 
moved without  di.sturbiuL'  the  others  and  is  simple  and  conven- 
ient for  repairs.  The  inner  and  tniter  pipe  arrangement  reduces 
the  number  of  joints.  Whih*  there  are  many  modifications  worthy 
of  note.  tim«*  dot»s  not  admit  ^4  taking  them  up  in  detail,  but  the 
general  <  ha!a«-tcristics  of  \^\\v\\  type  are  given. 

IMKI.orK  SYSTEM. 

In  th»*  I*i«'lock  typr  of  Nuperheater  a  box  like  arrangement 
is  built  within  the  bjirn^l  of  the  1)oiler.  The  box  is  divided  by 
vertical  ]>lates  ])arall»^l  to  the  tubes  into  several  compartments. 
These  conip;trtim*nts  are  joined  alternately  at  the  top  and  bot- 
tom of  the  j)lates  and  thus  the  steam  is  brought  into  contact  with 
all  the  tnhes  and  l)ecomes  superheated.  As  there  are  a  large 
nuiriber  of  tuln-s  fastened  to  the  box  it  has  not  been  found  neces- 
sary to  have  :my  special  fastening.  To  exclude  the  water,  the 
tuhes  fiassiuL^  into  the  superheater  box  are  light  rolled  into  the 
end  plati's  of  the  latter  by  means  of  a  mandrel,  but  as  the  pres- 
sure within  the  box  and  in  the  boiler  is  essentially  the  same  little 
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troubled  is  experienced.  The  steam  passes  from  the  dome 
through  the  passages  of  the  superheater  box  and  then  by  a  sep- 
arate pipe  to  an  enclosed  chamber  in  the  dome  from  which  it 
passes  to  the  steam  chests.  The  steam  becomes  superheated  in 
circulating  among  the  tubes  but  practice  has  proven  that  the 
circulation  of  steam  acts  as  effectively  in  keeping  the  tubes  cool 
as  does  water.  Excessive  heat  in  the  superheater  tubes  is  over- 
come by  not  placing  the  box  too  near  the  fire-box  and  aided  to  a 
great  extent  by  the  reduced  draft,  due  to  a  shutting  off  of  the 
steam. 

The  Vaughan-llorsey  superheater  is  a  development  intro- 
duced by  Mr.  II.  H.  Vaughan,  assistant  to  the  vice-president, 
and  Mr.  A.  W.  Horsey,  mechanical  engineer.  Both  of  these 
men,  have  had  much  experience  with  the  superheater,  as  used  on 
the  Canadian  Pacific,  and  it  has  been  their  aim  to  simplify  the 
construction,  and  at  th(»  same  time  reduce  all  possible  mechan- 
ical difficulties  to  a  minimum. 

The  superheater  fire  tubes  are  5  inches  outside  diameter,  4% 
inside  diameter  and  are  swagged  down  to  3VL»  inches  inside  dia- 
meter for  a  distance  of  about  5  inches  at  the  back  end.  They 
are  then  threaded  and  screwed  through  the  back  tulx»  sheet  and 
beaded  over.  At  the  front  tube  sheet  they  an*  expanded  to  51,4 
inches  outside  diameter  and  are  beaded  over.  Each  large  fire 
tube  contains  two  of  the  small  tubes  from  the  top  header  and 
the  corresponding  return  tubes  to  the  lower  header.  The  cir- 
culation space  about  the  small  tubes  is  kept  uniform  by  casting 
lugs  on  the  return  bend.  The  small  tubes  are  IV4  inches,  solid 
drawn  weldless  steel  tubes,  the  inside  diameter  being  15-16  in- 
ches, and  are  upset  at  one  end  and  forged  into  the  desired  shape. 
They  extend  to  within  about  30  inches  of  the  ])ack  tube  sheet  and 
are  there  fitted  into  heavy  cast  steel  return  bands.  Spec- 
ial cast  steel  fittings  screw  into  the  header  and  these 
are  connected  to  the  tubes  by  mild  steel  union  nuts. 
A  1 1-16  inch  copper  wire  gasket  is  used  in  the  union  nuts.  The 
headers  are  entirely  independent  and  any  pair  of  smalUn^  tubes 
may  be  taken  out  or  replaced  at  will.  As  the  hea<lers  ar(»  separ- 
ate the  danger  of  the  superheated  steam  becoming  cooled  off  by 
means  of  the  saturated  steam  is  eliminated.  A  small  steam  cy- 
linder regulates  a  damper  which  controls  the  ilow  of  gases 
through  the  superheater  tubes.  This  arrangement  prevents  the 
hot  gases  from  injuring  the  superheater  tubes  when  the  engine 
is  not  taking  steam.  No  difficulty  has  been  experienced  in  keep- 
ing the  joints  tight. 

Results  have  been  received  from  the  important  railways  of 
Europe  having  engines  equipped  with  superheaters.  Mr.  IT.  11. 
Vaughan,  in  his  paper  as  previously  mentioned,  gives  many  re- 
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suits.  Thus  far  that  is  alnuit  all  the  information  available  in  this 
(^ouiitry.  S«»v«»ral  othtT  American  railroads  have  engines  e<\uip- 
P«hI  witli  sMptM*ln'at«M-s,  an<l  while  they  have  all  proven  satisfac- 
tory, no  exart  information  is  obtainable.  The  ireneral  results 
show  that  it  is  praftirable  to  operate  with  a  temperature  of  600 
(l<*i?s.  V.  without  «iit!i<Milty  and  that  hitrh  temperatures  produce 
nnu'h  beliiM*  n^sults.  In  sreneral  the  simple  hx*omotive  equipped 
with  a  supt*rheaii*r  of  sulfieient  heatinir  surface  to  procure  a  fair 
d«»trree  of  superli^at  irives  as  irood,  if  not  better,  results  than  the 
iM>ni|>onnd.  The  »'ost  of  the  superheater  is  about  $1,000  per  en- 
gine and  oxperiiMit'C  has  proven  it  not  expensive  to  keep  in  oper- 
ation or  do«'s  it  n<'cessarilv  derri^ase  the  boiler  elficiencv. 

To  srrinv  the  required  dcirree  of  superheat  from  one-third 
to  onr-i'nurlli  of  th«*  total  heatinir  surface  shimhl  be  used  in  the 
snperliiNittM*  tulles.  In  the  small  typ«^  this  is  verj'  easily  obtain- 
«mI  but  in  thi*  iartrer  typt^  it  is  liable  to  reihice  the  boiler  power. 
Th«'  liiMuv's  'jivtMi  'jf  s«»nie  of  the  n^'ent  loromotives  put  in  ser- 
vii'e  will  sliow  the  al>ove  ratio  to  l>e  from  one-tenth  to  one-fourth- 

T\\i>  n«'w  types  of  Itn'omotivr-s  are  now  being  experimented 
witli  on  ihr  Kelsrian  Stati*  Railways.  The  two  <»lasses  are  similar 
in  ronstrn.'tion  exreyu  in  the  10  elass  all  the  main  roils  drive  up- 
on ^^^w  pair  t^f  wheels,  ari-ordinir  to  the  central  European  prac- 
ti«N',  whili*  in  the  !!"♦  A  rlass  the  four  rods  drive  upon  two  pairs 
of  whtiMs.  Tills  allows  of  comparison,  between  the  two,  as  to 
tln'  Ih'tter  irn'thotl  «.f  loupliniT.  The  enirines  arn  of  the  four  cy- 
lindtT  <-«»iMp«.nnil  t\  pf  luninir  all  th»*  i-ylindei's  in  one  transverse 
\\\\i\  Tiston  valv.s  .jr*-  used  throuirhout.  opt-rated  by  Walschaert 
valvr  L'rar.  Onr  \alv--  ir-ar  is  used  for  each  pair  of  cylinders 
and  till'  transFnissii»n  -^f  iM"Vfifii-nt  is  obtained  through  horizontal 
■'t ra\»'rsiiiir     rot-kfr*  IrVi-r^. 

TIh'  l»M'OFnoti\i's  \\t!'-  friilt  bv  the  ( 'ockerill  Works  of  Set*- 
air»^',  llrltri'nn.  :ind  both  wvr  iijiiip|»t-d  with  C  ockerill  superheaters, 
of  siiFiilar'  d'siL'n.  Th*'  >iip»  rh»'attr  pip»*>.  there  being  three  1^4 
inch  pipes  in  •  ;n'h  tint-  of  -\:1  in«-ht'*N  diameter  and  13  feet  l^.o 
iiM'hcs  in  h'riL'th  art-  jibuMMl  in  th»*  upper  rows  of  lire  tubes.  There 
;u('  oH  laiL'i*  lir»'  tiibrN.  lo  ^^\\  each  siile  of  the  boiler,  or  90  reheat- 
itiL'  i»i|»<'s,  havinL'  a  rclH'atinix  snrfart*  of  4!*ri  square  feet  in  Class 

1(»      Tl bjtM't  of  s«"|)aratinL'  thi*  i-t-heating  tubes  into  two  groups 

will   Im-  tak»'n   np  a  litllr  latter. 

Suprrhraf  intr  in  UdL'iuni.  Austria  and  Saxony  is  now  car- 
ried to  a  v.'i'v  liiL'h  ti'inperaturt*,  from  570  deerrees  to  660  de- 

L'l >  rail!'  Illicit.     Iron  pipr  is  nccessaiy  to  resist  the  high  tem- 

]M-7';itni<'s  but  th»y  liavc  found  that  a  moderate  degree  of  super- 
ImmI  barclv  waij-ants  the  extra  tirst  cost  and  maintenance. 

To  sup'ihciit  the  steam  Ix-fore  its  entrance  to  both  the  high- 
j.r<-^^nre  ;iiid  low  jnessnre  cylinders,  or,  on  the  other  hand,  to 
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reheat  the  steam  after  its  exhaust  from  the  high-pressiire  cy- 
linders, is  a  question  of  much  importance  to  motive  power  men. 
It  is  hoped  that  these  two  classes,  19  and  19 A,  will  enable  them 
to  settle  this  question.  No  results  have  as  yet  been  published 
by  the  Cockerill  Works. 

The  steam,  if  it  is  to  be  superheated  previous  to  its  entrance 
in  the  high-pressure  cylinders,  passes  by  means  of  a  pipe  from 
the  dome  to  the  diaphragm  chamber.  From  the  diaphragm  cham- 
ber it  passes  forward  through  the  left  hand  group  of  pipes  to  the 
dry  steam  collector  in  the  smoke-box  and  from  here  to  the  high- 
pressure  cylinders.  After  exhaust  from  the  high-pressure  cylin- 
ders, the  steam  is  passed  back  once  more  to  the  fire-box  end  and 
then  through  curved  pipes  it  is  taken  to  the  reheating  receiver  on 
the  right  hand  group  of  pipes  to  the  collector,  from  which  it  is 
taken  to  the  low-pressure  valve  chests.  The  direction  to  be  taken 
by  the  'Steam  is  under  control  bv  a  three-wav  throttle  valve  be- 
neath  the  dome,  or  by  corresponding  valve  beneath  the  smoke- 
box,  both  being  connected  together  and  operating  in  unison,  so 
that  all  movements  are  effectively  worked  from  the  engineer's 
throttle  handle  or  the  foot  plate.  Thus  it  is  possible  to  allow 
the  steam  to  pass  directly  from  the  dome  to  the  high-pressure 
cylinders,  devoting  all  the  apparatus  to  superheating  the  steam 
before  it  enters  the  low  pressure  cylinders.  If  the  hitter  method 
is  found  the  most  advantageous  it  will  be  possible  to  dispense 
with  certain  parts  of  the  superheater,  and  thus  reduce  the  ob- 
struction in  the  smoke-box. 

In  the  record  of  recent  construction  the  Belgian  State  Rail- 
ways have  three  new  types  of  locomotives.  They  are  all  six-con- 
nected; one,  for  heavy  passenger  service,  with  inside  compound 
cylinders  and  piston  valves;  the  other  two  are  a  four  cylinder 
compound  and  a  four  cylinder  single  expansion.  Superheaters 
have  been  applied  to  all  and  will  no  doubt  ehu.'idate  otlK^r  inter- 
esting questions. 

Experiments  are  also  being  (*arried  on  with  a  two-evlinder 
compound  consolidation  freight  locomotive  fitted  with  a  Cole 
superheater  by  the  ilinneapolis,  St.  Paul  &  Sault  Ste.  Marie 
By.,  and  it  is  hoped  some  comparative  results  will  be  o])tained 
later. 

Compound  locomotives  e((uipped  with  superheaters  are  also 
in  use  on  the  Canadian  Pacific  Ky.  and  results  will  be  given  as 
compared  with  simple  locomotives  equipped  with  superheaters. 

THE    FirTL'RE 

Prom  the  rapid  growth  of  the  locomotive  during  the  past 
few  years  it  is  impossible  to  predict  what  will  be  the  size  and 
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The  Third  Aiinii«l  iMc^etinjtr  convened  at  Ames,  January  23, 
24  and  2;"),  11)07.  As  in  precedinj^  years,  the  sessions  vere  held 
in  En^ineerintr  Hall,  at  the  Iowa  State  College.  The  first  s('ssion 
was  called  to  order  pronii)tly  at  8  P.  ^M.,  Wednesday  the  23rd. 
iMeetinjrs  were  held  on  Thursday  forenoon,  afternoon  and  even- 
inir,  antl  Friday  forenoon  juid  afternoon. 

FIRST  SESSION 

W»Mhn'S(ljiy  evrninL^  S  o'cloek.  President  L.  L.  Binghani, 
of   Kstlu'r villi*,  ill  the  ehair. 

Pi'rsitjrnt  I^iii«rliani :  Thf  convention  will  eome  to  order. 
P'iist  jilwiiys  nt  ;i  jratht'rin;jr  of  this  kind  are  the  addresses  of 
w('l(M»iiii'.  Thf  lirsj  as  printed  on  the  program  will  be  from 
Mayor  SlicUJon.  of  Ames.  Will  jjsk  wh(*ther  he  or  some  one 
reprt'S'-ntiiiir  hini  is  |)rest^nt.  If  n»>t,  the  address  of  welcome 
vii  hi^ha If  nt'  the  eolli'^^c  will  he  given  by  Professor  Bissell. 
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ADDRBSS  OF  WELCOME 

Professor  (j.  W.  Bissell,  Iowa  S>tate  College. 

I  renieniber  reading?,  and  have  eoiiiinitted  to  niemory  some 
portions  of  a  very  beautiful  i)ieee  of  poetry  ealled,  1  think,  the 
''Yarn  of  the  Xaney  Hell/'  The  refrain  of  that  ])oeni  is  to  the 
effect  that  the  writer  is  in  his  own  person  several  other  persons. 
I  believe  he  is  the 

**{'ook  and  the  captain  bcild. 

And  the  mate  of  the  'Xaney'  brijr. 

And  a  bo*sun  ti^^ht  and  a  midshipmite, 
And  th<»  crew  o'  the  captain's  gij?. " 

That  seems  to  be  my  situati»m  tonijjfht.  I  had  expected  to 
follow  a  worthy  speaker,  and  J  (»xpeeted  still  further,  to  not  be 
here  at  all.  Hut  as  it  is  I  am  in  dauj^er  of  beinj;  tomorrow 
morning  in  the  predicament  of  persons  who  are  not  able  to  put 
their  hats  on ;  not  for  the  reason  which  seems  sometimes  to 
account  for  that  condition,  but  because  of  the  very  great  im- 
portance which  attaches  to  the  duty  which  1  have  to  discharge 
this  evening,  nanu^ly,  in  representing  President  Storms,  and  in 
filling  in  the  time  which  was  assiy:ned  tn  him  and  to  another. 

I  will  not  attempt  to  pi'rform  this  duty  as  well  or  as  grace- 
fully as  either  one  of  them  could,  but  1  want  to,  in  a  few  words, 
express  to  you,  so  you  will  be  sure  that  1  mean  it,  that  you  are 
heartily  welcome  to  this  college  and  to  the  city  of  Ames  for 
your  convention  at  this  time.  I  have  i)een  viM-y  much  surprised 
by  the  large  numbers  wh(»  gathen»d  here  so  early  in  the  day, 
really  before  the  convention  began.  I  think  the  connnittee  on 
arrangements  was  also  surprised,  at  the  number  of  persons 
arriving  so  long  before  the  opening  session  of  the  convention. 

You  are  a  body  of  men  j'ugaged  in  very  important  w(»rk. 
The  industry  of  cement  usinir,  anil  that  \  sup|>ose  means  mainly 
the  manufacturing  of  cement  into  <'oncrete  and  othei-  tonus  f'nv 
building  and  other  stru<*tura!  puiposes,  is.  it  seems  to  me,  one 
which  is  to  assume  more  and  mor-e  importance.  It  has  been  my 
privilege  in  the  past  few  weeks  to  set-  sinne  very  notable  exam- 
ples of  concrete  jM)nstruetion.  About  two  weeks  ;ig«),  while  at 
Sioux  City,  I  visited  the  Cudahy  Packing  Coinp.niy's  new  plant, 
which  is  a  six,  seven  or  eii^ht  story  monolithic  steel  <'onci'ete  in- 
stitution. The  forming  of  the  biiildiiiL'^  is  niiich  on  the  ])hin 
of  the  steel  building  with  whi<'lj  wr  ai'e  familiar,  namely  columns 
and  girders  in  between  the  outsidi'  and  inside  walU  oi-  partition 
walls,  and  I-beam  stringei-s  support iny  reinfoi-ccil  cnricn-te  floors 
and  ceilings.  It  was  a  vi»ry  impt^iiej-  pic<-e  ol"  work,  and  was 
claimed  bv  the  owners  to  be  veiv  >atisfactorv  indeiMl.  It  inav 
be  interesting  to  state*  that  the  <'ost  was  not  excessiv«*.     \  believe 
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about  12  per  cout  nioro  than  brirk  and  wtH)d  construction  would 
hav<*  cost. 

I  saw  the  other  day  a  foncrote  steel  chimney*  self  support- 
ing. It  was  ahnost  as  slend«M'  as  a  steel  chimney,  so  slender  as 
to  make  its  appcaram't-  rather  unfavorable,  because  it  looked  as 
thoujrh  it  had  no  busin«»ss  to  stand  up  at  all.  We  are  ciccus- 
tomed  to  see  masonry  chimneys  so  nuich  lar«:er  in  comparison 
with  luMjrht,  that  when  we  sj-e  concrete,  which  has  the  appear- 
ance <)f  masonry,  in  slender  form,  we  are  somi^what  shocked  at 
first.  Hut  we  will  become  accustomed  to  it  and  I  predict  that 
the  time  will  come  when  the  concrete  chimney  will  be  the  more 
conunon  and  will  no  lono;er  appear  unusual  and  out  of  place. 

You  have  a  jLrood  pro«:ri*am  before  you,  you  have  much  to  do 
this  eveninf,^  and  it  beho(>v»'s  me  to  make  my  remarks  brief.  Wo 
are  carry inior  on  here  an  EnjLrineerin^'  School  of  some  magnitude. 
We  are  pleased  to  have  you  liere,  so  that  you  may  see  what  we 
do  when  we  are  at  work,  and  that  our  students  may  have  the 
opportunity  of  rubbin«r  up  atrainst  you  and  getting  some  prac- 
tical idt*as.  I  am  sure  the  meeting  between  you  and  us  cannot 
but  be  beneficial  to  us,  and  we  hope  that  it  will  be  beneficial  to 
vou. 

As  you  circulate  aroun<l  through  the  college  buildings,  re- 
member that  everythine  is  public.  If  you  see  a  door  closed,  do 
not  back  away  from  it  until  you  find  out  whether  or  not  it  is 
locked.  And  if  it  is  locked,  and  you  want  to  get  in,  ask  some- 
body to  let  you  in.  You  will  most  always  find  that  you  will  be 
gladly  admitted.  This  applies  to  all  the  buildings.  We  want 
vou  to  make  vourselves  at  home,  to  use  our  rooms  and  time  to 
the  fullest  extent,  an<l  we  are  anxious  fo  do  everything  we 
possibly  can  to  nuike  you  feel  that  we  welcome  you  here.  On 
behalf  of  the  college*,  its  officers  and  students,  T  bid  you  a  hearty 
welcome  to  Ames  and  to  the  college  grounds,  and  trust  that  your 
c(mvcntion  will  be  in  all  resi)ects  a  ])rofitable  one. 

President  Bingham :  I  will  ask  Vice-President  Geo.  H.  Car- 
Ion,  of  Oskaloosa.  to  res])ond  to  Professor  Bissell's  welcome. 

RESPONSE  TO  ADDRESS  OF  WELCOME 

Vice-President  (-r.  ]I.  Carlon. 

'Slv.  I^n-sident.  Professor  Bissell :  When  the  executive  com- 
miTt<'«'  m»'t  in  l)«'s  Moiues  to  decide  on  the  place  for  holding  the 
conviMitinii,  th«'re  seemrd  t<»  be  but  one  place  where  we  should 
cOMn'.  'rii.it  was  Aines.  Tlirre  was  a  reason  for  this.  We  had 
onr  first  meeting  hen».  and  the  hist  meeting,  and  we  have  never 
foi-gotti'ri  the  kind  treainit-nt  we  have  receivt^d  at  Ames.  You 
have   before  vou  a   bodv   of   representative  business  men,   vou 
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might  say,  of  the  state  of  Iowa,  and  I  am  sure  tliere  is  a  warm 
spot  in  the  heart  of  every  one  of  us  for  this  eity.  We  are  j^lacl 
to  be  with  you:  we  hope  to  be  a  bent^fit  to  you,  and  W(»  trust  it 
will  be  a  benefit  to  us.  I  ean  voiee  the  sentiment  of  eveiv  eemeut 
user  in  this  room,  I  am  satisfied,  when  I  say  that  we  thank  you 
from  the  bottom  of  our  hearts  t\)r  your  kindness,  jprood  will,  and 
good  feeling.  I  trust  this  may  be  the  best  meeting  we  have 
ever  had.     Thank  you. 

PRESIDENT'S  ADDRESS 

L.  L.  Bingham,  Estherville,  Iowa. 

P^ive  years  ago  ])raetieally  all  the  eement  being  used  was 
by  contraetors.  Today  m*arly  every  village  in  the  state  has  its 
factory  or  factories  for  the  manufaeture  of  some  one  or  more 
of  the  various  products  now  so  coirunon  as  to  be  no  longer  e^m- 
sider**d  novelties.  Of  these,  building  blocks  rank  first,  but  side- 
walk squares,  brick,  jmsts.  sewer  pipe  and  drain  tih?  are  also 
important  and  other  lines  are  attracting  in<*reasing  attenti(m. 

No  business  could  cxpaiul  so  rapidly  witln)ut  drawing  into 
its  ranks  a  large  proportion  «»f  raw  recruits  who,  however  bright 
and  eager  and  earnest  ami  t»nter]>rising  they  might  be,  could 
not  expect,  w-ithout  training  and  (liscipline,  to  beconu^  regubrs, 
to  say  nothing  of  captains,  in  the  iiulustry  of  their  perhaps  too 
precipitate  elioosing. 

Disappointment  and  loss  wi're  inevitable  and  wide-spread, 
more  especially  amimg  makers  «)f  cement  blocks,  l^*ady  sale 
value  of  their  plant  and  ccpiipmcnt  t*onsidered,  probably  not 
over  20  per  cent  of  the  factory  cement  users  of  the  state  have 
made  interi»st  on  the  money  invested  and  even  a  grocery  clerk's 
salary  for  themselves.  The  b«nk  ac<*()uuts  of  the  hn*ge  majority 
would  have  been  in  much  better  shape  bad  th(*y  continued  in 
their  former  callings. 

The  practical  question  is,  however,  seldom  toward  the  past. 
By  what  means  present  conditions  were  brought  about  is  of  little 
moment  compared  with  the  imjiortance  of  a  sane  judgment  of  the 
situation  as  we  find  it  todav,  and  a  studv  (»f  wavs  and  means  to 
haply  compel  it  to  yield  the  family  bread  and  butter. 

Unquestionably  some  now  in  the  bloek  making  branch  of 
the  industry'  would  better  stop  short,  realize  what  little  they  can 
on  their  investment,  pockt^t  the  loss  as  cheerfully  as  their  innate 
strength  of  soul  will  pt»rmit.  and  re-engage  in  their  former  line 
of  work.  Mere  hope  f<>r  a  better  turn  of  afi'airs  without  some- 
thing a  deal  more  substantial  in  the  way  of  eomnion  sense  sizing 
up  of  reasonably  sure  more  favorable  conditions,  is  a  sandy 
foundation  unable  long  to  withstand  the  constant  wash  of  cur- 
rent expenses. 
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Th-r»:  i>.  h"«vrv»-r.  a  has!'-  s:r»-r:LrTh  u*  iht-  •'•♦?meni  users*  hiis- 
in*->s  •.vhi'.-ii  liilv  -.liirrari's  iiiM^t  M-n-k  mak^rrs  in  stavintr  in  it. 
♦'sr;*viaiiv  if  rh-v  ar-  alvi  \Vi..rk:iii:  ai-iUir  othr-r  r»='ni»?nt  lines. 
<'<irrjl'arariv»-iy  iV-a-  »-nt-:'[.»!*i>»"i  ar«-  su-^-essful  frnm  thr  start. 
M'/St  hav»-  a  y-ar  "r  twn  iir  niv»r»-  nf  hard  si«?i.ldin£r  brfon?  the 
in'-' »rn*'  *rx«*»'»-ii>  th-  'uitirij.  <.'rm»'nt  is  a  factor  of  so  far-rt^a«*hin^ 
and  f«,n>Tanrly  in-rn-a^in-j  inijM«rtan':»-  in  thn  industrial  lift-  of 
today,  rhai  wr  \vh'»  r»vei\v  it  fr«ini  th-^*  nuikers,  e«»mpi»und  the 
ron«T»-?»-.  and  iwM  it  int'i  th»-  varit-d  f"rnis  ilemandt-1  ]>y  the 
bill  payiiii/  i^uMir.  are  irnini:  to  pn»tir  in  the  l«".ni:  run  just  in 
pn^fiortinn  r«»  t}i»-  .>atisfai:tii»n  w.-  L'ivr  that  publir.  and  the  wis- 
dom anrl  »-«-iinuniy  with  \vhi«'h  w*.'  e<«nduet  our  business. 

AL'ain  th-  fa«:t  that  ours  is  •-s'-ii-ntially  a  liK-al  industiy  is  in 
our  favor.  With  thr^*-- fourths  uf  nur  raw  material  readilv 
available  in  anv  iiuantitv  in  nmst  seetions  of  the  state,  the  ser- 
ious  r:omp»-titi«in  «»f  lartre  nianufa^-lurinir  centers  is  u«»t  likely. 

Fnrth*-r.  thi/  work  beiuL'  done  at  the  I'nitfd  Statt*s  Testing 
Laboratorir's  at  St.  Louis,  and  in  state  institutions  like  this  at 
Am*-s  is  doubtless  to  b<'  of  material  assistance  in  *rivin<r  us  need- 
•  ed  information  as  to  how  to  handle  and  what  to  expect  from 
e^'meiit.  Till  now  evi-n  the  most  e.xperieneed  h^ive  in  a  measure 
been  wi;rkintr  in  the  dark.  What  temi>erature  and  what  humid- 
ity are  neei-ssary  for  best  results  in  curiji^?  For  how  long 
shoubl  this  temperature  and  air  moisture  be  maintained?  Do 
the  erystals  formed  in  setlintr  attain  their  full  strenjrth  as  they 
form,  or  ^lo  th«-y  beeome  stronirer  in  eurinir.  like  steel  in  tem- 
periiit/?  If  tlw  latter,  to  what  extent  is  moisture  essential  to 
this  hardeiiini:.  or  is  its  work  confined  ehietly  to  the  [)eriod  of 
ervstal  formation  /  What  aLvneies  other  than  heat  and  moisture 
an*  ar|varit;iL'«ijus  in  ♦•tTeetintr  more  perfect  crystallization  and 
hard'-nint/.  and  how  are  tht-y  to  b«-  used.'  Such  rpiestious  as 
\h*'>t'  itn-  er,nti[nial)y  eomiiii;  up.  and  their  authoritative  answers 
will  ifi' an  |»rnj.'ri>s  for  tin*  industry,  and  dollars  in  the  tills  of 
th<-  inforifi'd  '-enient    usrr. 

W'f  hn\*-  as  otlii-r  allies  oui'  exceptionally  jrood  trade  jour- 
iiaU.  tfi<-  jriak«'r>  of  reinforeinL'  materials,  and  such  of  the  ma- 
i-\\\ufvv  nen.  ami  MiaK'i-i.N  of  molds  and  forms  and  tools,  as  are 
}ionof;ioi"  and  \v»-||  informed,  and  reasonable  in  their  charges. 
Willi  all  Jli'-»-  rii'-n  n(»w  loyally  lininu:  up  to  further  our  mutual 
illt•^|■^ts.  \\']\]i  natiirr  and  tin-  <'ement  mills  furnishintr  the  ma- 
t'-»iai>.  anrj  ?}«♦•  public  incr'casiiiLrlv  anxious  to  buv  when  shown 
w«'  have  the  :^( Mills  to  deliver,  at  [)rices  comparinjBf  favorably 
wilh  iho-e  III'  .ji|p*r  and  oftinies  inferi«>r  materials,  the  problem 
i^  preity  v.f'il  simiM'-i-iMl  down  to  the  ])ersonal  eijuation — the 
ceiri'-nt  user  and  his  •jualilicat i«»ns  for  an  ordinary  business  ca- 
leri-.  'Ihi^  iiji-ans.  wa>  he  boi'ii  for  liattle:  d(^  all  his  faculties 
joy'.,n>ly  answer  the  summons  to  the  struirtrle  and  carnage  and 
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devastation  of  active  eaiiipaijifiiiiijtr? — for  competitive  business 
is  war  just  as  truly  as  that  of  the  tented  field.  There  are  ex- 
ceptions, but  one  nian\s  success  usually  means  that  other  men's 
families  shall  have  less.  Some  are  such  natural  warriors  as  to 
minimize  the  necessity  for  other  (lualifications  much  more  im- 
portant to  the  man  (constituted  with  an  ofttimes  distressintrly 
persistent  consideration  of  the  other  fellow's  welfare.  Such  a 
man  most  certainly  cannot  divide  his  energy  and  brains  with 
the  saloon  and  poker,  and  expect  to  succeed  at  cement  work. 
He  must  know  concrete  fhoroljf,  and  bo  constantly  searchinj^ 
for  ways  of  producing  more  satisfactory  results — more  water- 
proof, more  sightly  and  more  adaptable  blocks,  stronger 
posts,  more  accurate  alignment  of  forms  and  neater  finish;  and 
adequatt^  strength  and  permanency  for  all  his  work.  He  must 
so  plan  and  arrange  his  work,  so  select  and  combine  his  cement 
and  sand  and  gravel,  or  crushed  stone,  and  so  organize  well  paid 
and  efficient  workmen  as  to  get  maximum  product i(m  for  min- 
imum cost.  He  must  be  alert  to  discover  possibilities  for  new 
business,  a  student  of  salesmanship,  and  withal  a  tireless,  per- 
sistent pusht^r.  To  such  cement  us(»rs  success  is  certain.  It  is 
no  royal  road  of  ease  and  self  gratification,  but  it  is  a  promis- 
ing way  of  making  a  living:  and  a  little  extra  for  easing  the 
burden  and  brightening  the  pathway  of  our  less  fortunate  fel- 
low travelers. 

On  the  whole,  the  cement  users  of  Iowa  are  to  be  congratu- 
lated on  the  decidedly  favorable  outlook  for  their  business.  The 
general  prosperity  of  the  state  is  phenomenal,  and  greatly  in- 
creased work  in  our  various  lines  is  being  projected.  Expan- 
sion is  especially  noticeable  in  road  work,  drainage*,  and  rein- 
forced concrete,  and  the  building  block  branch  evinces  signs 
of  recovery  from  its  temi)orary  stagnation.  Properly  propor- 
tioned, mixed  and  thoroly  compacted  material,  water-proof- 
ed exterior,  including  mortar  joints,  and  a  greater  variation  in 
shapes  and  sizes  and  attractive  finish  will  cause  the  public  to  look 
with  increasing  favor  on  this  material  for  building  purposes. 
Satisfactory  residts  can  be  attained,  and  manufacturers  who 
demonstrate  their  ability  in  this  direction  will  conmiand  a  grow- 
ing patronage. 

A  few  words  relative  to  these*  annual  cemventions.  Their 
purpose  is  educational.  The  publi(»  is  finding  concrete  so  well 
adapted  to  a  constantly  increasing  number  of  practical  purposes, 
that  every  cement  user  is  again  and  again  railed  upon  to  do 
work  until  then  unattempted  in  his  ])articular  locality.  It  is 
essential  that  he  know  how.  Xn  short  course  has  as  yet  been 
established.  Aside  from  our  tradi'  literature,  t^^^se  rcMivi'utions 
are  practically  our  only  means  for  becoming  properly  informed 
and  keeping  up  to  date  in  what  may  be  done,  and  ways  of  doing 
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it.  Oth^Twis^*.  ('nch  cement  user  and  his  patrons  must  pay  the 
prife  of  individual  experiment.  Ordinarily  that  is  decidedly 
poor  economy  as  fomi»ared  with  attendance  on  conventions.  The 
fact  that  vnii  are  here  is  evidt-nce  of  vour  thrift,  as  well  as  vour 
purpos**  to  he  at  the  front  in  all  matters  pertaininar  to  concrete. 

I  wi.sh  to  sufrjrest.  especially  to  those  who  have  not  hereto- 
fore met  with  us. 

1st.  That  while  we  would  not  refuse  the  privilesrc  of  this 
convention  hall  to  any  conscientious  worker  in  cement,  we  cer- 
tainly feel  that  each  and  everj'  one  who  attends  should  pay  his 
dollar  and  hecrmie  a  member  of  the  Association.  The  informa- 
tion you  receive  is  worth  many  times  that  modest  sum.  and  I  am 
sure  no  manly  man  cares  to  he  a  convention  pauper — appro- 
priating: the  benefits  without  sharintf  in  the  attendant  expense 
to  the  Association.  If  you  have  not  already  done  st»,  by  all 
means  see  the  secretary  and  pet  your  bad^re — evidence  of  hav- 
ing done  the  s(|uare  thin<r  by  the  rest. 

2nd.  Be  present  punctually  at  every  session,  and  listen  at- 
tentively to  the  presentation  of  rvrnj  paper.  The  subject  may 
not  be  one  in  which  you  have  yet  become  interested,  but  since 
you  are  a  cement  user  you  doubtless  will  some  day  soon,  and  it 
pays  to  be  informed  when  the  chance  for  the  contract  comes. 

3rd.  Don't  be  backward  about  asking  questions.  State 
your  difYiculties.  S(»me  of  us  may  have  lK»cn  stuck  at  the  same 
place,  and  know  the  way  out. 

4th.  He  ready  to  answer  the.se  rpiestions  and  to  discuss  the 
various  papers.  Tf  you  know  where  the  difficulty  lies  and  have 
founrl  tbe  remedy.  j)ass  the  information  <m.  Any  man  who  will 
com**  lu-n*  ;ind  take,  take,  take — without  returning  the  compli- 
ment when  able  to  do  so,  fails  to  measure  uj)  to  the  standard  of 
the  i(b';il  efUHTit  user.     "\Ve  fire  here  to  impart,  as  well  as  receive. 

r>th.  KeiiienilxM*  that  you  will  fail  to  get  a  large  part  of 
tbe  j)nssil)l«'  benefit  i'roin  this  irathering  unless  you  are  sociable. 
J{ub  up  a^'^ainst  ea<'b  r>tlier  before  and  after  sessions,  and  talk 
(•(fnrntf .  Y«>ii  will  be  siii-j>rised  how  many  points  will  bf»  brought 
out  tliat  fit  your  east*  fxaetly,  and  bow  many  nuggets  of  cement 
wisdom   you    will   trather   wher«*   least   expected. 

\Vr  arr  Ih-n*  Toi-  onlv  a   few  hours,  and  if  wise  will  make 

■ 

tin*  most  ot"  tlirm  in  wavs  that   will  mean  dollars  next  summer. 

l*n«sid<Mit  I'.injrliain :  The  next  number  on  the  program  as 
arran^n-d  i'nr  this  eveniiiL'  is  l)y  Mr.  M.  G.  Toutts,  of  Grinnell,  on 

THK  DHVKLOPMENT  OF  THE  PORTLAND  CEMENT 

INDUSTRY 

.Mr.  Colitis:  Mr.  Chairman,  <Ientlemen  of  the  Convention: 
1  bavr  lirard  it  said  ol"  a  certain  eongressnum  that  when  he  got 
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real  excited  in  a  session  in  congress,  he  had  a  habit  of  saying, 
**Mr.  Speaker,  I  don't  want  to  make  a  speech;  I  have  something 
to  say/'^  I  have  something  to  say  to  you  before  I  make  any 
speech.  Your  president,  Mr.  Bingham,  wrote  me  some  weeks 
ago  and  asked  me  to  suggest  two  or  three  subjects  for  this  con- 
vention. I  thought  I  could  read  between  tlie  lines  of  his  let- 
ter. I  thought  perhaps  ^Ir.  Bingham  is  setting  a  trap,  and  if  I 
suggest  something  that  he  thinks  I  think  is  all  right,  he  will  ask 
me  to  take  that  discussion.  So  I  mentiimed  a  subjecr  that  he 
knew  I  covered  pretty  thoroly  last  year  in  my  annual  ad- 
dress, and  felt  certain  that  he  would  ask  someone  else  to  take 
it.  I  thought  he  wouldn't  want  me  to  hash  it  over  again,  but 
I  was  mistaken.  lie  came  right  back  at  me  with  th«»  recjuest 
that  I  take  up  the  subject  and  discuss  it. 

But  I  was  very  much  mistakt»n  when  I  thought  I  had  cov- 
ered the  subject  of  the  develoi)ment  of  the  Portland  cement 
industry.  I  found  out  that  (Jideim's  army  wasn't  anywhere  in 
comparison.  So  I  have  undertaken  to  make  a  few  remarks  or 
suggestions  in  regard  to  this  industry  that  may  be  new  to  some 
of  you,  for  they  certainly  were  new  to  me  when  1  started  to  in- 
vestigate the  subject. 

The  title  of  this  paper  sounds  a  good  deal  like  a  **  chest- 
nut," but  be  that  as  it  may  it  representi?  a  condition  that  surely 
exists.  Personally  T  know  of  no  industry  that  has  shown  such 
a  remarkable  development  as  has  the  (me  under  discussi(m.  It 
is  intensely  American,  and  reflects  the  American  spirit.  And 
when  I  say  the  American  spirit  I  speak  of  that  in  contrast  with 
the  European.  The  European  is  noted  for  his  stable  habits ;  he 
seems  to  enjoy  treading  in  the  beaten  track;  he  is  satisfied  to 
let  well  enough  alone.  Not  so  with  the  American.  Me  is  con- 
tinually looking  and  planning  for  scmicthing  new.  His  restless 
spirit  pushes  him  out  of  the  old  ruts,  and  no  matter  what  comes 
up,  if  it  has  any  merit,  he  is  ready  to  take  hold  of  it  witb  all  the 
force  of  his  indomitable  will  an<l  refuse  to  give  up  until  his 
efforts  are  crowned  with  success. 

I  think  that  the  btst  <|uartrr  of  thf  li)th  century  and  the 
opening  years  of  the  20th  have  been  mark(»(l  or  noted  for  'fads' 
so  called.  About  1880  it  looked  as  if  the  i-oIIit  sknte  wns  going 
to  take  this  country.  Then  ap])eMi'e(l  the  bieych'  Wliieli  became 
so  common  that  our  city  cf)uiicils  had  to  enact  ordinances  to 
protect  pedestrians  on  the  sidewalks  of  onr  cities.  Now  w«'  have 
the  automobile  and  it  is  still  with  us  and  pei'haps  has  come  to 
stay.  Then  we  have  the  foot  ball  ^craze.'  The  ])ost.M]  card 
*craze'  (which  has  now  run  to  ;in  estinnitej]  extent  of  one  hun- 
dred and  fifty  thousfind  difVercnt   v;irieti«*s -.  and   in;iny  otlicrs. 

And  now  we've  got  the  ciMuent  'craze.'  <»?•  rather  it  has  got- 
ten us,  and  it  differs  very  materially   fn)ni  any  which   I   have 


10  THE  /'^«M  ESOISEER 


iTi-n?:-  ;.--i  .u  •hat  :*  :.:^  ■-:•*.:.!•.•  ■•■  mr-  •■■  <ftv.     Havinir  a  wrv 

'•at»-  i-hii'l.  rtr;l  <i.*:.    :ji:  r.  h?:*  ::.r-rt'.iy  iifMi:':'-!  i:;s:anTi'  i»rupnr- 
tioij*.  ir  :■ 'i>iv  -r,  ...-  .-vii-!:-.-  •■:  >•:.;  L':'»-a:vr  ::r-«\vth  than  it< 

■ 

Tiio^r    a!*' I-!*'    .:.-•...:.—>   r-v-r   -ir-a !!.►*•  I   "i.     I>   •i-v.-iniinivnt    has 

this  L'r"'.v:h  :^  rha*  :'  ':.;:^  i— •::  irra-l'iiti ;::;.!  ^^t-a.ly.     It  has  Takt-n 
II' •  >Thp<  l»ai'kA';i!'l  ::i  'ij-  :»;•..*:  :*.v-n:v  v.-iir<.     Evr-rv  v»'ar  has 

>h'»v.n    an    a«lva!i v-r   Tii-    j'r»-v:..;ix  yi-ar.   aiii.l   that    ai.lvaiu**? 

iri'Ti-a^'-'*  LT'-ativ  ii-*  'h-  Vi«r>  l'"  hv. 

I  havi-  ii«.  il-Nir-  :«i  \v.-ii!-v  v-iu  with  stJiTisii«-s.  hut  SMiiie  tif 
th»'Nf  ar«'  ^M  «»trik:!iL:  :!i  •••»nij«ar>i»ii  that  I  <*an  n«»t  resist  th»? 
tt-mptati'Ti  nf  i-aiiiiiL'  y..!ir  at t ►-lit [mm  tn  just  a  tVw.  Th»^  Manu- 
far'tun-r's  Ii^-i-iii-'i  i"!*  .luiv  ."ith.  IOmk.  makt-s  this  roiiiarkahle 
stati'iii-ut :  ••In  l****i»  th.-  riiii»-.l  Statrs  pruducetl  :^.>t»i».0<M> 
tons  of  piL*^  in  III:  ia>:  y.-ai"  wi-  iiriMlu«*»vl  23.tM.)JMM»0.  a  littlt'  over 
six  tiiiii's  a>  iMiii-h  a?>  a  nuarttM*  iff  a  «'»-ulurv  ajjo. "  This  is  everv- 
whtMv  a<M-«'iPt«-<l  a>  iiii-  i»f  thi-  most  marvrltius  trn»\vths  in  in- 
dustrial hi>ti»ry.  And  y»*t  it  is  nnt  tn  In-  i.-ompared  with  the 
trrowth  '»f  thr  nianufacturi'  "if  Portland  ri-ni»'nt.  Th«:»  croation 
of  tli»'  I*«»rtland  <'i-nir]it  industry  is  nne  ^f  the  wunthM-s  of  the 
industrial  \v<»rld.  In  l>Sn  thr-  total  output  i>f  Port  haul  eenient 
was  42,000  ))arrids:  last  year  it  was  rU.OOii.OiH i.  nr  over  SO*")  tini«*s 
as  iMU<di:  wfiilr  \\\m  inm  duriuL'  thr  sanir  ]MM'iod  was  only  six 
tiuM's  as  inurh.  This  would  indii*ate  that  we  are  only  at  thi* 
lM'i:iniiiriL^  nf  th«-  d<-velMpMn-nt  of  this  »rreat  industry,  which, 
while  the  rate  of  growth  rannot  continue  at  the  same  per  eent 
of  inereas''  as  for  th«*  last  one- fourth  t)f  a  eentury.  will,  in  all 
j)rohahility.  eontiniie  as  threat  in  the  actual  tii;ures  of  advanre 
as  of  late  years.  Thf  Ln«'atest  inen-ase  has  been  made  in  the 
six  years  just  past.  In  l!MH»  the  total  production  was  8.400 
barrels:  in  lIMil.  12.700.00(1;  1!)02.  IT.Too.dOO;  1H03,  22.300.000: 
IfMU,  27,0()0.0(i(Hc'  PM).',,  :U.oo(i.oi)0,  and  the  estimate  for  li)(H)  is 
r)0,000,000  barrels.  In  spite  of  this  stup»'n<lou>  expanse,  probably 
never  <'riN;dle(|  ii]  thi*  histoi-y  u{  any  other  industry,  th'.»  demand 
has  l)«en  «*<jNal  lo  tin-  >ii[»|)ly  aii<l  u«»  iiianufaeturer  has  had  to 
rri;il<''  ;i  lin;in<-i;il  sai-riliiM'  to  mai'ket  his  j)r»Mluet.  Tt  is  also 
uorMliy  oT  ?i«jiife  thai  whili-  iiatur'al  fi-uHMit  inri'eased  in  volume 
uf  Mi;iniil;H'i  .III'  IViHii  Issn  to  lIMi-t.  14o  prreent.  I Nu'tland  cement 
irn-M';is«'t|  oM-r  '.VI  \\\\\i'<  as  niueh. 

«  \Vi-  ji;i\«-  > I »'•!<•  Ml  t»r  it>  LM't»wlh  in  the  way  of  volume,  now 
a  \\'»n|  ;il>. .Ill  iIn  L'^i-t.wtli  ill  the  way  of  area.  American  Port- 
hiiiij  •■••mciit  \\;jN  tii-'-l  iiiaiinrjM'lured  in  lln*  lichijrh  valley  in 
I'riiM -;.  I\;iiii,i.  Al  ili;il  linir  nn  mic  NU[)posed  that  there  was 
;in\lliiM"  \\i-t  mI"  ihi-  .\jl<"^heiiy  iii"MMilains  frouj  which  Port- 
biiid  niiirMi    <'niili|    In-  made.     It    was  s<»on   discovered  however 
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that  The  Star  of  Empire  was  not  the  only  thing:  that  **  westward 
takes  its  way."  AVe  find  the  manufaeture  of  Portland  eenient 
pushing  its  way  in  the  same  direction,  until  today  cement  fac- 
tories are  found  in  almost  every  state  in  this  invent  union.  Our 
own  state,  usually  to  be  found  in  the  van  on  all  up  to  date 
matters,  has  almost  relei^ated  herself  to  the  rear  in  this  par- 
ticular, but  she  has  finally  awakened  and  joined  the  ranks 
of  cement-makinjx  states,  and  if  no  accident  should  intervene, 
before  our  fourth  annual  conventit^n  is  held,  Iowa  will  have  at 
least  one  cement  plant  in  operation  turning  out  as  j»ood  an 
article  as  is  manufactured  in  the  Tnited  States,  besides  other 
factories  in  course  of  construction. 

When  Portland  cement  was  first  introduced  into  this  coun- 
try its  u.se  was  c<mfined  almost  entirely  to  foundations  and 
cellar  floors  and  the  construction  of  cisterns  and  reservoirs. 
As  it  was  almost  all  an  imported  article,  the  price  was  so  hi^h 
as  to  almost  prohibit  its  use  for  ordinary  work.  But  tim^s  have 
changed.  A  late  report  shows  that  we  have  imported  only  (JOOO 
barrels  this  year  and  that  .*^")tK)  of  those  are  in  the*  hands  of  the 
dealer.  We  no  longer  have  to  depeiul  on  England,  Germany 
and  Belguim  for  our  cement  supply.  ,We  have  it  at  home  in 
large  quantities,  as  we  have  already  shown,  and  of  better  (piality 
than  the  imported  article. 

A  few  years  ago  a  cement  sidewalk  was  considered  a  lux- 
ury that  only  the  wealthy  could  atlord,  but  the  development  of 
the  cement  industry  at  home  has  brought  the  expense  within 
the  reach  of  all,  so  that  it  has  now  beeonu*  the  popular  walk. 
It  costs  but  very  little  over  the  price  of  an  ordinary  wooden 
walk,  no  more  than  brick,  one-half  as  much  as  .sawed  stone. 
and  is  better  than  either.  It  is  no  longer  confined  to  the  city 
nor  the  homes  of  the  wealthy.  You  can  find  it  in  every  town 
and  hamlet  as  the  rule  and  not  as  tin*  <'xc(*ption.  ()ur  city 
of  Grinnell  has  constructed  almost  t<'n  miles  t>f  ceuKMit  walk  in 
the  past  two  years,  and  T  presume*  we  are  no  exception. 

And  now  conu»s  th(»  concrete  or  cement  block  which  we 
think  we  can  claim  as  th»*  result  <»f  ;i  hhhIitu  idea.  We  \u\\{\ 
some  account  of  attempts  at  this  kind  nf  construction  in  Kn^- 
land  in  the  fifties  and  in  the  rnit«Ml  States  in  llie  eiirlities  ()f 
the  19th  century,  but  it  was  not  until  llMM)  when  ll.irnion  S. 
Palmer  invented  and  perfect<Ml  the  niodei-n  bloi-k  machine  that 
the  concrete  block  gav<'  any  promise  of  uiiiv«Msal  a(|t>j)tioii.  A*^ 
far  as  I  have  been  able  to  discovei*,  the  Palnier  machine  was  tlie 
first  to  be  placed  on  the  inarkrt.  Then  t*oIlo\v«Ml  tlie  Xin-niandiii, 
the  Winget.  the  Ilayden.  the  Minn-lr.  mul  tln-n  a  IionI  of  (»thei\s 
that  I  can  not  nnme.  It  was  this  t'eatm-e  «)t"  the  in«iii'<tr-v  that 
I  might  say   has  almost   ani».)inited   to  a    *ci-aze/     The   i-eiiient 
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block  inachirie  lias  prtrmptt'd  the  'territory  from  the  Atlantic 
to  tin*  Pacilic  and  from  tlu*  Lakes  to  the  Gulf/  The  exhibits 
made  at  the  St.  Louis  Exposition  in  11M)4  *rave  the  people  some 
idea  of  the  mairnitude  of  this  new  industry,  and  in  my  humble 
opinion  did  more  to  break  down  the  prejudice  of  the  devotees 
of  the  *'oId  svstem"  than  anvthintr  that  has  occurred. 

It  is  a  v<M'v  easv  matter  for  oni*  to  pi'ocure  anv  kind  or  .stvle 
of  block  that  he  mav  desire.  Xearlv  everv  block  machine  manu- 
facturer  lias  his  specialty.  We  havt^  the  two-piece  block,  the 
hollow  one-piece  block,  the  double  air  space  and  the  stajr?ered 
air  space,  etc.  When  the  block  came  upon  the  market  it  was 
first  used  for  foundation  walls,  then  for  smalJ  buildinjjs.  Then 
the  factory  buildinir,  then  the  store  buil(lin«r,  then  the  church, 
school  liou.s(\  colletre,  hospitals,  etc. 

By  this  time  the  j)rejudice  that  was  in  evidence  everA'- 
where  amonjjf  the  old  architivts  and  builders  as  to  the  use  of  this 
new  buildinjr  material  had  beirun  to  diminish,  and  som-.»  of  them 
bejran  to  admit  that  this  material  had  some  mtrii,  and  if  prop- 
erly handh'd  could  be  madi'  into  a  substantial  building.  But 
now  comes  the  man  who  is  cont<»mplatin<r  the  erection  of  a 
palatial  residence  for  his  family  to  live  in.  Tie  is  prepared  to 
expend  a  lar»re  amount  of  money  and  he  wants  the  best,  and  he 
wants  to  be  sure  that  he  makes  no  mistake.  He  is  told  that 
this  material  has  not  bc<»n  sut^cieiitly  tested,  that  he  had  lietter 
l)uild  of  wood,  but  he  objects  to  wood  because  it  needs  to  be 
])ainte(l  so  often  and  that  is  troublesome  and  expensive.  Well, 
try  brick.  But  brick  so  soon  ^^'t  din«;y  and  the  walls  jiet  damp 
unless  furred  and  lathed.  Well,  what  about  stone.  Oh, 
stone  is  all  i-iudit.  but  cuttinir  stone  for  ornamental  work  is  very 
expensive  and  a  stone  wall  is  so  dead,  n»)  insulation,  and  so  he 
comes  back  to  invest i.u:ate  the  cement  (piestion,  and  what  does  he 
find.'  lf(»  finds  that  cement  stcne  costs  verv  little  more  than 
wood,  needs  no  ])aint,  increases  the  comf»>i"t  of  his  family,  and 
cuts  down  insurance  and  fuel  bills.  As  compared  with  brick. 
it  costs  n«>  inore  than  the  chcai)est  kind  «»f  brick,  and  it  needs 
no  rnirinL"^  (»r  lath.  As  c<Miiparcd  with  stone,  it  can  be  con- 
st r-uctcd  ;ii  ori«'-ronrlh  the  cost,  and  has  the  advantajre  of  a 
hi>llo\v.  iiisnl;itc(l  wall.  As  compared  with  competitors,  it  stands 
head  and  slionldri's  abovr  them  all  in  that  it  is  warm  in  winter, 
cool  in  summer,  rashionabh'.  durable,  and  ornamental. 

Now.  while  concrete  in  the  for'm  of  a  block  has  proven  a 
siici.'ss  in  the  const  I  net  i<»n  of  the  varions  buildiufrs  herein  men- 
tion.m1.  tbi-?-e  is  one  cjiiss  of  bnildiuirs  for  which  the  concrete 
block  has  li.M'n  considerj'd  ina<.le<jnate.  1  reftT  to  the  modem 
oflice  bnildinii  which  has  become  st>  common  in  recent  years  in 
our  larp'  citio.  known  as  Th<*  "sky  s<'i'aper. ''     The  demand  for 
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this  class  of  build  in  o;s  was  so  ^reat  aiul  steol  for  their  construc- 
tion so  hard  to  jrct,  which  made  the  work  of  construction  so 
slow  on  account  of  so  many  lonjr  waits  for  material,  that  some- 
thin*^  else  must  be  found  for  the  skeleton.  This  led  to  the  in- 
troduction of  reinforced  concrete.  This  form  of  concrete  con- 
struction seems  to  hold  a  field  peculiarly  its  own,  and  no  form 
of  construct i<in  has  made  such  ra]»id  headway  since  its  intro- 
duction as  has  this. 

I  will  m(*ntion  only  two  examples  of  this  form  of  buildin<,^ 
The  first  is  the  new  C?onnnercial  liuihlinfj  at  Pittsburjr,  Penn- 
sylvania. This  !)uildinjr  stands  on  a  prominent  corner  in  the 
wholesale  district.  It  is  ei^ht  stories  hijjh  and  built  entirely  of 
reinforced  concrete.  In  eighty-two  days  from  the  time  the 
foundation  was  started  the  roof  was  on  the  buildinjx-  The  force 
of  workmen  employ»Ml  numbered  from  twenty-five  to  forty,  about 
one-half  the  time  was  re([uired  as  to  construct  the  same  sized 
buildinfj:  with  the  steel  frame.  Th<»  cost  of  the  building  was 
$12r),()(X).  A  test  of  this  buildinjr  showed  that  the  floors  had  a 
carry  in  jir  capacity  of  250  t<)  1^50  pounds  to  the  scpiare  foot. 

The  other  example  I  will  mention  is  the  In^^alls  Huildinj;:  in 
Cincinnati,  Ohio.  When  the  contract  was  si^nied  for  tin*  erec- 
tion of  this  building  old  architf^cts  and  enjrineei*s  shtiok  their 
heads  and  looked  wise.  They  said  the  thinji^  was  impossible 
and  would  end  in  disaster,  but  tin*  buildinjr  kept  travt^linji:  sky- 
ward until  it  reached  the  hei^^ht  of  200  feet  and  still  the  *'mud 
columns"  and  **nnid  beams"  and  *'nuul  arrhos"  for  floor  spans 
remained  intact.  After  the  build  in  jr  was  finished  and  before 
it  was  turned  over  to  the  owner,  it  was  subjected  in  detail  to 
the  most  rijorid  tests  ever  ai)plied  to  any  larpre  buildinjr,  and  it 
was  found  that  every  beam  and  span  ])roved  a  factor  of  saf(*ty  far 
beyond  anything  which  it  would  be  called  upon  to  carry  in  the 
ordinary  use  of  such  a  buildinfr.  And  so  the  prophecy  and  pre- 
dictions of  the  Svise  acres'  fell  to  tht*  irround,  but  the  buildinj^ 
still  stands. 

I  have  alreadv  taken  too  nuich  of  vour  time,  and  have  onlv 
started  to  tell  you  of  the  possibilities  of  this  wonderful  material. 
The  time  would  fail  me  to  tell  of  the  fence  posts,  the  railroad 
ties,  the  culverts,  the  brid*res,  the  sewer  i>i]>e,  etc.,  etc.  Gentle- 
men, we  represent  here  today  the  «rreatest,  the*  very  «,n-eatest 
industry  in  the  commercial  world.  Yes,  we  challentre  the  wide 
world  to  show  up  any  industry  whose  development  and  utility 
will  compare  with  American  I*ortland  cemmt. 


President  Binirham :  We  ar<*  now  free  to  take  up  any  subject 
for  the  remainder  of  the  ev(Miintr.  If  any  one  wishes,  nn  informal 
discussion.  If  any  one  has  aTiy  qU(»stions  to  ask,  any  information 
that  he  would  like  to  have,  we  can  just  as  well  spend  thnfc-quar- 
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tors  of  an  hour  or  so  in  dismi.ssion.  Doubtless  most  of  us  here  have 
coiue  with  the  purpose  of  askinyr  some  questions,  getting  some 
light  on  s*»nie  particular  line  of  work.  We  would  be  glad  if 
some  would  ask  these  (piestions  now,  or  would  suggest  some  topic 
for  a  general  discussion. 

Question.  Stune  of  us  were  asking  this  afternoon  about  the 
matter  of  .shrinkage  of  sand,  as  we  ordinarily  use  it;  that  is,  how 
many  cubic  feet  of  parked  i-oncrete  would  an  ordinary-  yard  of 
our  loose  sand  make.  Now.  if  any  here  have  had  results  along 
that  line,  have  made  any  tests,  know  what  the  average  shrinkage 
is,  I  am  sure  the  rest  of  us  woulil  like  to  hear  from  him  on  that 
point. 

Pn»s.  H. :  That  is  certainly  a  thing  that  a  body  of  cement 
users  ought  to  know,  and  somebody  has  certainly  made  a  test. 
Mr.  Coutts,  what  do  vou  know  alK)ut  it? 

Mr.  Coutts :  I  didn  't  .suppose  I  was  going  to  be  the  only  one 
to  talk  here.  TIumv  are  a  lot  of  men  who  know  more  about  it 
than  1  do.  My  experience  .has  been  that  a  yard  of  sand  will 
block  22  cubic  ftvt,  but  I  have  bei^n  on  the  floor  for  some  time, 
and  I  want  to  hear  somel)ody  else  talk.  Of  course  we  are  talk- 
ing about  our  average  river  sand  and  gravel,  and  not  of  any  ideal 
mixture. 

Pres.  B. :     Has  any  one  else  had  a  different  experience? 
Answ(»r:     I  have  found  it  to  make  from  twenty-two  to  twen- 
ty-three feet. 

Pres.  B. :  Compares  vt»ry  nearly  with  ^Ir.  Coutts'  experi- 
ence. 

^Ir.  ({.  Keil :  Mr.  President,  1  would  like  to  ask  what  con- 
stitutes a  yard  of  sand ;  is  it  measured  at  the  bank  or  as  it  is 
shoveled  on  the  wagon  and  left  there  loose  before  being  shook 
down:  or  is  it  considered  to  weigh  so  much?  Now  what  brought 
up  this  ipn^stion  was,  T  got  into  a  little  trouble  with  our  sand 
hauler  in  Minnesota.  lie  didn't  want  to  j>ut  on  a  full  yard  of 
sand  at  th«'  bank,  and  I  told  him  1  wanted  a  yard  of  sand  at  the 
factoi'v. 

Prrs.  B. :  Tilt'  «|ii«'siinn  is.  what  is  a  yard  of  sand  or  gravel? 
So  {'i\v  ;is  my  cxin'iMrnre  iroes,  it  has  been  what  would  make  a 
y.Mi'il  wlhMi  sIiovi'KmI  loose  on  tin*  teamsters'  wagon.  Now  if 
olln-rs  lijjvr  liiid  «i  dilVi'irnt  experience,  have  considered  that  it 
ret.juir'»'s  conipaeiiipj  ln'Tor-r  ii  is  <'onsirlrre«l  a  yard,  we  would  be 
uliicl  1o  hr.ir"  IVoMi   lln'in. 

.\n>\\«'r:  Tip  re  would  br  no  use  in  weighing  the  sand,  be- 
I'l'iii^f  uri  s;nid  weiuihs  |»'ss  lli:ni  llie  dry  sand. 

I'l-Ms.   II.:     I  {n-c>iniii'  it  Wfi^ihs  niorr  when  it  is  dry  unless 

it     iHM'OtlM'N     \«M'\      Wt'l  . 

.Mr-.  .1.  M.  Jolnison:     1  wouM  like  1»>  ask  a  (piestion.     Woidd 
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it  make  considerable  difference  in  the  quantity  of  sand  that  is 
necessary  to  make  a  certain  amount  of  concrete  whether  you 
used  ordinary  sand,  or  sand  mixed  with  crushed  rock?  Would 
not  sand  and  crushed  n)ck  sink  considerably  more,  because  the 
rock  would  take  up  considerable  room,  and  the  sand  would  nat- 
urally fill  in  the  space  between  the  pieci»s  of  crushed  stone? 

Mr.  (,\  B.  Roman :  My  experience  has  been  that  the  coarse 
material  will  pack  pretty  nearly  ten  per  cent  more  than  fine  sand. 

Pres.  H. :  This  coarse  material  will  pack  ten  per  cent  more 
than  loose  sand?  That  is  when  you  have  coarse  material  by 
itself  ? 

Mr.  Ronuin :  Xo,  T  am  talking;  about  gravel.  I  use  Missis- 
sippi river  j^ravel. 

Pre.s.  B. :     Docs  that  answer  your  (|uestion,  Mr.  Johnson? 

Mr.  Johnson :  Yes,  partly,  f  had  reference  more  to  crush- 
ed rock  and  sand  mixed,  wliether  it  would  not  settle  and  shrink 
more  than  if  y(»u  use  sand  alone? 

Pres.  B. :  Will  some  oiu^  please  explain  that  point  in  answ- 
er to  Mr.  Jolmson's  <|uestion  ?  Have  you  found  tliat  the  shrink- 
age is  fifreater  with  tin*  coarse  jj:ravel  or  with  <rravel  and  crushed 
stone  than  with  fine  jirravel  an<l  saiul  alone? 

Mr.  (^(mtts:  Mr.  President,  I  mi*rht  say  that,  if  I  use  crush- 
ed stone  or  gravel,  T  figure  that  the  (*ement  and  sand  put  into  it 
is  all  shrinkage,  because  the  cenu^it  is  intended  to  fill  voids  in 
the  sand.  Of  course  you  take  a  mixture  of  I  to  8  to  5.  which  is 
the  proportion  for  concrete  work,  and  you  put  .")  parts  stone,  3 
parts  sand,  and  1  part  cement. 

Pres.  B. :  Mr.  (!outts,  was  your  exp<»rience  in  regard  to  the 
shrinkage  the  result  of  su<*h  a  mixture  as  you  now  mention? 

Mr.  Coutts:  Yes  sir,  1  to  8  to  ;")  wcm't  shrink  as  much  as 
the  other. 

Pres.  B. :  1  to  3  to  .1  will  shrink  only  8  or  4  feet  whereas 
the  mixture  of  sand  and  gravel  will  shriiik  to  twenty-om*  or  twen- 
ty-two cul)ic  feet,  has  b(»cn  your  experience  .' 

Mr.  Coutts:     Yes,  sir. 

Mr.  P.  P.  CVnnoli:  This  (piestion  of  shrinkage^  certainly  all 
depends  on  the  mixture. 

Pres.  B. :  I  understand  that  you  are  si)eakin«r  of  the  shrink- 
age as  it  depends  on  the  damr»ness  of  the  mixture  userl. 

Mr.  Comoli:  Well,  the  question  brought  up  was  th'-  amount 
of  shrinkage  of  gravel.  Of  eourse  the  waiter  would  have  a  great 
effect  on  tht*  amount  of  the  shrinkatre  nieiisuring  the  <M)uerete  af- 
ter it  is  mixed,  and  it  de|)en(ls  almost  ;iltoiretlier  on  the  amount 
of  moisture. 

Pres.  B. :  I  would  like  to  hejir  soirie  more  experirnees  as  to 
how  much  com[)acting  is  brought  a  1  mm  it :  Imw  mueh  the  shrinkage 
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is  in  compai-Lins  the  avrrajfi^  \*>y>e  sand  and  gravel.  Unless  we 
hear  some  further  •r-xppri»rnt>-.  w»>  will  have  to  take  what  has  al- 
ready been  !?aid  as  £r'.»>p«^I  until  we  are  •i-orreeted.  Twenty-seven 
cubic  fr^et  of  averaire  •.-••arst-  natural  niixetl  sand  and  gravel,  make 
twenty-twi»  i^ibic  f»V't  iif  ronrrr-Xff.  I  wish  there  were  more  who 
had  a  report  t«^  i^ft^-r.     WVll.  what  is  the  next  point  * 

Mr.  Chairman,  mv  name  is  Mershon:  I  am  a  farmer  from 
near  Newton.  I  don't  prrtt;-nd  :*^  know  annhing  about  cement 
work.  I  am  here  for  information.  I  have  an  abundance  of  fine 
sand  that  I  oan  work  at  ht^ne.  I  wish  to  ask  whether  it  would 
be  all  right  to  ust^  that  tiur  sand,  or  whether  it  would  pay  me  to 
buy  coarser  sand  or  gravel  to  put  with  it. 

Pres.  B. :     About  what  sized  sieve  would  your  sand  pass? 

Mr.  Mershon :  I  could  not  say.  The  sand  is  not  very  sharp 
and  is  a  little  lcv3  line  to  do  a  giXnl  job  of  plastering. 

Pres.  B. :     And  what  would  vour  other  material  cost? 

Mr.  Mersh«in :  Ten  cents  per  bushel.  Would  have  to  haul 
it  eight  miles,  one  hundred  and  ten  pounds  to  the  bushel. 

Pres.  B. :  My  opinion  is  that  it  would  be  a  matter  to  be 
decided  by  a  test  of  your  sand,  whether  it  would  cost  more  to  get 
the  additional  coarse  material  to  go  with  your  finer  sand,  or  to 
buy  sufficient  ci-mcnt  to  use  it  as  it  is. 

Mr.  Mershon :  Then  it  would  take  more  cement  with  fine 
sand  than  it  would  with  coarser  sand? 

A.     Yes  sir. 

Pres.  B. :     We  would  like  to  have  some  one  else — 

Remark:  Sand  too  tine  to  tlo  good  plastering  will  never 
make  irood  blocks. 

Remark:  I  have  seen  stmie  very  satisfactory  ones  made 
with  fine  sand. 

Remark:     If  you  put  ♦»nough  cement  with  it. 

Mr.  Jas.  M(»Coy:  My  t-xpericnce  is  that  fine  .sand  Avill  not 
make  eood  blorks.  You  cannot  put  cement  enough  in  it  to  make 
blot-ks  tlijit  will  stjind.  I  have  tried  it  to  my  satisfaction,  and 
th«'  L'«^ntltMii;in  would  ho  i\\wiu\  if  he  wnnts  to  do  cement  work,  I 
think,  to  liMiil  thiit  mMi-s^r  material.  T  do  not  think  sand  too  fine 
Tor  plast'i!!!!:  is  L^nod  t'«»r  l>l«»rks,  or  should  be  used  for  blocks. 

O,     I)'>  v<»u  use  \\w  drv  svsteni  of  makinfir  blocks.  ^Er.  Mc- 

Cov? 

Mr.  M'(  'i.y  :     Yfs  sir,  1h;it  is.  just  moistened,  we  work  it  drj\ 

Mr.  n.  < '.  SliMdl)()lt:  I  ku'iw  a  buildinjr  that  is  made  from 
v»"rv  fir:'-  -;i/mI,  >••  tiin-  Hint  vnu  i-;ni  hardlv  rontain  it  in  a  flour 
>H'-k.  ;irj'i  I  Mill  "-uri-  iliat  it  li;is  u  vt*ry  neat  appearance,  and  bwks 
;^'^  if  :!  v. ••r«-  L"i'\n'j:  to  staiiil.  Th*-  blocks  were  made  as  they  told 
III'-,  \''i\ii'  \ti:vU  "'^md  Tm  «»n«*  ol"  r.-m^nt.  The  structure  stt>od  near- 
ly ilir<M.  y«-;ir'.  iiin\  no  iiiMisiurc  hud  appeared  they  said  on  the 
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inside  of  the  house,  which  naturally  would  occur  if  the  sand  were 
of  a  coarser  nature.  That  experience  with  fine  sand  certainly 
goes  to  show  that  it  can  be  used  to  a  certain  extent. 

Pres.  B. :     Was  it  made  by  the  dry  system  ? 

Mr.  Shadbolt:     Yes,  by  the  dry  process. 

Pres.  B. :  There  is  a  conflicting  report  as  to  the  use  of  fine 
sand.    Let  us  have  more  experiences. 

Mr.  Shadbolt:  This  house  was  of  one  story,  but  what 
weight  such  blocks  would  carry  in  a  three  story  building,  I  can- 
not say,  but  they  certainly  were  a  success  for  the  work  they 
were  called  upon  to  do. 

R.  You  can  build  a  one  storj'  house  out  of  very  poor  soft 
brick  and  it  will  be  fairly  substantial.  I  do  not  believe  a  block 
of  crystallized  cement  mixed  with  fine  sand,  would  be  satisfac- 
tory for  a  building  of  any  height. 

R.  I  would  sooner  take  my  chances  on  a  building  block 
8  to  1  out  of  coarse  material  than  to  make  it  3  to  1  out  of  fine 
sand. 

Pres.  B. :  lias  any  one  else  had  experience  in  the  use 
of  fine  sand,  in  making  blocks  or  any  other  concrete  work  ?  Have 
you  made  good  strong  work? 

Mr.  R.  E.  Lynn:  Mr.  President,  I  had  a  little  job  of  pier 
work  three  years  ago,  made  with  sand  so  fine  that  we  could 
hardly  get  the  cement  mixed  with  it.  We  put  the  piers  about 
eight  feet  apart,  center  to  center.  I  have  examined  it  several 
times  since,  because  I  was  a  little  fearful  of  it  at  first,  and  they 
seem  to  be  as  good  as  any  l)locks  T  ever  saw.  I  don^t  see  why, 
if  fine  sand  is  thoroughly  mixed  with  cement,  it  won't  make  just 
as  good  a  block  as  coarser  sand.  It  is  not  altojretluM'  in  the  sand, 
but  the  way  you  get  it  mixed.  Fine  sand  is  much  harder  than 
coarse  sand  to  mix  thoroughly,  so  as  to  get  the  particles  com- 
pletely surrounded;  but  I  believe  if  properly  niix(»d,  it  will  be- 
come in  time  as  hard  as  a  coarse  sand  mixture. 

Mr.  E.  Kenney:  I  suspect  the  gentleman,  havini^^  the  fine 
sand  on  hand  free  of  cost,  would  ho  justified  in  using  fifty  per 
cent  cement  without  any  serious  injury  to  the  work. 

Pres.  B. :  I  would  suggest  that  a  number  ot*  tests  have  been 
made  here,  of  the  strength  of  eonen^te  made  out  of  diflerent  ma- 
terials, and  doubtless  many  of  the  dilVereut  sam])les  h.Mve  been 
made  out  of  fine  sand  such  as  you  liave  on  IihtkI.  Durinur  the 
convention  there  will  be  a  paper  ])resente(l  on  sjuhI  by  Mr. 
Reinhart,  who  has  had  charge  of  som«»  of  the  testin«r  work  and 
who  canf)robably  answer  your  question  in  an  authoritative  way. 
Has  any  one  another  point  to  bring  up? 

Prof.  G.  W.  Bissell :  Mr.  l^vsident,  I  have  a  problem  of  an 
entirely  different  nature,  but  still  a  eonereti*  problem.     As  you 
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ent»'i>-'.i  *h-  i:!''--!!:':^.  y.-i  ^.-.-.v  i-.  zl'-a  "r-iiMiuL'.  th».*  new  power 
statii'ij.  Th-  :••••:  ■■:  'ui-r.  '•:.. !:!._:  >  w-:I  tniss»>il  with  slabs  of 
ivinfi '!•■•'•  i  ••••:-■ -r-V.  ;i!,vl  .v:.'  r-  -v-!:::i;illy  ♦miwivi]  with  tilo. 
Tli«-  ■••li'-i-:-'  i>  :»  ■■.r.-l-r  •■  !.■.-■•>-.  .■:::«i  p:i:  i'U  in  the  month  of 
lKM-»iiii.,-»-.     A^  V.-;  :»•!:.-::."" -r  a..-  L.:i  v,ir:"iis  kinds  itf  weathnr. 

■ 

ainl  iutii-iiL-'li  i'.V.  J"  V*:' .-  -jtr-  uji^  '-xvr -i^vrl  ti'  s»m;'  thjl  the  in- 
LT'.-'li*  nr-*  w-:-  ::-.•  f:.  ::.  :>'»".  i-.i.-i  :i\<r.  >alt  was  us*.-d  when  the 
wi-arh»-r  sv-z:.— i  :■■  r^-.-ir-  i".  ^ri'.l  ■■v.-  ar-  a  little  hit  dubious 
alMiiit  tiiat  "li'T'-v-.  ;.::  :  w^  x-  :.  '.^r  -.vh^-rh^-r  we  arv  nt'edK'ssly 
>•».  \V.-  a!-  ■  :i  •!■-  -*;•.:-'  ^••i".  !.  -A-vr-r.  a>  far  a<  the  expense  of 
the  w.'ik  i^  '•••!i--r-! !.'-•'..  :•:.  I  "i.tV"  ;•■:!>-.•.  1  with  thi:"  eontraeti»r  that 
the  eiii.i.-!'N  <iiii\\  ::•  *  r-  >  ■!;■  v-*!  •■:•  rh-  ril»-  plared  «>n  the  outsidi.' 
until  '*ui!:i:if-:'  Tiii;-.  niA  •h-r*  w-  \v:il  iai^'W.  I  have  not  breii 
abb-  til  LT'-t  all  •pivii-r:  ::"!i:  ;:riyrHM.ly  \vh«i  has  held  ex]>erienre 
witli  .iu<t  lh:N  kiiii.i  "f  ..•••!i«-r».r'-  w-.'/k.  Theiv  is  a  trrear  deal  of 
data  "n  r»--"rii.  I  iind^-rNr.-r^i.  r^rtainin::  ti»  i.-onerete  biot-ks  on 
the  iir-'Mrid.  i-.vA  :iif  trtiiii  .-f  "piiii-'n  v-eniN  to  be  thar  r*ven  if 
thi-y  are  j.^i-  .  v.  The  i:r"ii!i.i.  %,.  i..:ii;  a<  it  is  not  i.'old  en-'Utrh  that 
the  bl."-k<  fr-e/»-,  rh.-y  will  b.-  all  riirht.  but  here  is  a  different 
east.  It  im^  11' -t  i»-en  pi-x<i}il.-  t'«  pr-'Vent  them  entirely  from 
frei-z-.r.::.  Th"  u!iii«-r  ^'uh-  ••i  th»*  ri^«»t  has  luvn  kept  wanii 
t'UoUL'h  -"•  that  the  tri'^^t  ilid  !i"t  -^h-w.  but  ••n*-  side  has  a  southern 
•'XpvNTp.-.  a!id  '■»»'  a  ii-'i-th-rii.  and  bl.».-k<  .^r  littb^  rhuuks  of  ee- 
nient  **v  •■•  U'Tert-  have  b»^-!!  takvn  "tV  an* I  <Miiie  found  to  br  frozen 
^V••  fi-.-I.  aN  I  Slid,  a  iittU-  'lubi-'U^:  ui-w.  hi»w  shoubl  we  feel 
about  it.'  It  i^  a  r^-inf••:■■e.l  i-oii.-ivte  iMof.  <labs  five  im-hes 
thii-k.  wirli  «'n'*-half  iiieh  .i"iiit<.  and  bar>  -i'-veu  and  iUii  -half  in- 

ehe.s  apart. 

I*!'»"».  H. :  l*r«'t-^^  •!'  HixN.-ll  has  br-niirht  tip  an  interesting 
jMijnt.  It  any  i'li'-  pi'-^'-!:'  h.!'«  Ii;i«l  any  ''Xperienee  with  roncrete 
♦•xpi'-til  in  rliaT  way.  v.-  w-.r,l.i  }»r  ^riad  t«»  h-ar  fmni  him. 

.^Ir.  <'.:i'i-'li:  \\r  rr'>:d-'nr.  I  would  like  to  ask  the  profes- 
»">r  b"W  ;.  iju  .-i-.i  :!•>  w.:h  .1. ■!.-■;  1  diiin't  understand. 

l'.""!'.  H. :      I'  w::x  .;..!;.■  .luriuiT  la^t  nii«nth. 

M  ■  .1.  < '.  F:.  ■••'*.•!. :     Me.  i'liairnian.  my  fXptTirUre  in  this 

.  '.     •    N  •    *i:   •   -  :■;■-•  ::."^  eiirici-fri-  Ntaii'K  and  sonu'times  it 

•'.'■-  1"    :■  ■■       >    :  l:    "i  'lea!  *tu  the  i-iiid»'!'«*.     If  i.-intlei's  are 

-  ■           ■    ■  .   ••:•■•  -^  liM  reasitii  wliy  i*  sh«iuM  not  stand 

;     '    -  :  ■.'•;■  :!.■■;.■  \\>r'-  n«»T  rhiinMiLrlily  vitritied,  there  is 

■  '  ■:•■■•  ^:-;.-N  '].;-.:    will   «*la."k.     S..me  tinu'  airo.   th-* 

■  -  ."  :  i-.  A  ?i!;m  "tV"'!"*-,!  t<»  L:ivt»  mn  some  i-in- 
■'''  *  ■  :i'T'-  ?[■'•  ^;:?!.l.  1  •_'•:  a  load  of  verv  sjood 
'-■■■                               ...■■)■•  -■■M! v.i-]-.:    'ii.'.-kN.     r   lost 'them  all. 

■  ■'    '    "■  ."■  ■ '       ■  ::'|.j>  liM'i    '■•■-!:   •li'p.'Uu'hly   vitritied  iht^y 

■  ■  ■  -'?  '  Til-  ■•■'.■:•?«•  '  \j«:!!i.b'd  and  just  sim- 
:■-                  '   "::     •!.:;■■•.•   ;.;:}■:-  ■■!   v.-    ■"  ■ -k  all  tt»  pieees. 
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In  the  Montrose  hotel  in  Cedar  Rapids,  they  used  cinders, 
and  I  believe  seventy-five  per  cent  of  it  was  put  in  in  November, 
December  and  January.  At  least  fifty  per  cent  of  the  cinder  con- 
crete had  to  be  taken  out  and  replaced  with  stone  concrete  in  the 
spring.  In  another  buildinjr  in  ('edar  Kapids  cinder  concrete 
was  used,  done  about  this  time  of  the  year,  and  that  stood  all 
right.  So  far  as  I  know,  it  all  depends  entirely  upon  the  quality 
of  cinders  used.  It  is  very  risky  business,  as  far  as  my  exper- 
ience goes,  to  use  cinders  for  concrete.  If  the  cinders  are  in 
just  the  right  condition,  you  will  have  good  work,  but  if  they 
are  not,  if  the  material  shrinks  or  disintegrates,  it  will  spoil  your 
concrete. 

Pres.  B. :  What  in  your  judgment  would  be  the  reliability 
of  the  roof  Professor  Bissell  spoke  of  had  it  been  made  of  hard 
stone  concrete,  and  subjected  to  the  same  changes  of  ti»mpera- 
ture? 

Mr.  Fulkerson :  I  have  thought  until  this  fall  there  was  no 
danger  in  doing  concrete  work  in  cold  weather.  I  havi»  put  in 
concrete  work  in  the  coldest  weather,  did  some  work  when  the 
thermometer  was  fourteen  degrees  below  zero,  and  had  apparently 
no  bad  effects.  This  fall  I  became  of  course  very  bold  from  having 
such  good  results,  and  I  put  in  three  culverts  for  the  county,  be- 
lieving that  frost  did  not  have  anything  to  do  with  it.  It  didn't 
worry  me  a  bit,  because  of  my  former  experience;  but  now  I 
wish  it  had.  These  culverts  are  all  skinned  off,  and  they  just 
look  horrible,  and  I  haven't  been  able  to  g(»t  my  pay  for  them. 
I  think  the  cause  of  their  scaling  t)ff  was  not  from  the  freezing, 
but  from  the  thawing.  It  froze  i^very  night,  and  thawed  every 
day.     My  advice  is,  don't  do  it  in  the  winter  time. 

Pres.  B. :  That  brings  us  well  into  the  (piestion  of  con- 
crete work  in  freezing  weather.  Tertainly  that  is  s(»mething 
we  are  all  thinking  about,  as  soon  as  it  begins  to  freeze  in  the 
fall.  Shall  we  or  shan't  we?  How  shall  wt*  finish  uj)  what  is 
necessary,  or  are  we  warranted  in  attempt in«r  n(*w  work? 

Mr.  Carlon :  Mr.  PrrsidcMit.  1  have  hiid  (piitc  a  good  deal 
of  experience  in  doing  cement  work  in  fnMv.iny:  w«'ath<M\  and 
have  found  that  if  c(»ment  can  set  from  eight  to  ten  hours,  I 
never  have  any  trouble  with  frost.  \  renieinber  one  job  espcv- 
ially  five  years  ago.  We  put  in  a  sidewalk,  about  a  sixteen  foot 
walk,  (-ommenced  in  the  morning  at  the  bnildinir,  working:  out  to- 
ward the  curb.  The  work  was  put  down  in  tliree  i'4»ot  strij)s.  It 
froze  that  night  about  four  inches  deep,  find  every  one  is  perfect 
except  the  last  strip.  T  had  quite  a  job  this  fall  in  DeeemlH  i-  hnild- 
ing  a  large  tank.  I  coven^d  it,  [>roteetinLr  it  about  tw<*lve  hours, 
but  I  have  had  no  trouble  ;iftei-  i-iirht  or  ten  honi-s  setlini^.  If  the 
cement  freezes  in  settinjr.  I  have  alwavs  had  ti'ouble. 
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Prt's.  B. :  You  have  liad  experience,  Mr.  Carloii,  in  freez- 
in«r  and  thawinir  alternately,  after  the  eijrht  hours? 

Mv.  Carlon:  Yes,  sir.  My  experience  has  been  that  after 
it  has  sMt,  the  frost  will  not  hurt  it  any. 

l*res.   1^.:     Any  further  experiences  on  this  question? 

Mr.  K«*nncy :  I  have  had  some  little  experience  with  stucco. 
You  can  tell  wry  readily  when  the  set  takes  place.  It  is  instant 
and  final.  If  you  freeze  stucco  previous  to  the  time  it  chancres  its 
color,  it  is  ruined.  If  cement  is  fr(»zen  or  dried  previous  to  the 
final  s«'t,  which  J  think  takes  a  jrood  deal  longer  tini*.*  than  is 
usually  «riven,  it  is  injured.  They  say  about  five  and  one-half 
hours,  but  I  don't  know  that  the  final  set  has  taken  place  in  that 
tim(».  After  twenty-four  hours  have  i)assed,  there  is  no  great 
dan^'cr. 

Q.  How  was  it  those  culverts  froze,  within  eififht  hours  af- 
ter thev  wcn»  made? 

■ 

Mr.  Fulkcrson:  T  don't  know.  'My  former  experience  had 
l)(»en  considerable;  I  had  built  walks,  and  had  them  freeze  up; 
never  hurt  them,  and  I  had  d(me  most  everything  else,  but  this 
was  the  one  tinie:  1  don't  know  what  hai)pened;  I  wasn't  there. 

R.  1  have  found  out  that  if  sidewalk  blocks  freeze  the  first 
nijrht  after  they  were*  made  in  the  afternoon,  they  just  crumble 
and  br(»ak  all  up;  but  afer  twenty-four  hours,  I  have  never  had 
anv  trouble.  If  thev  freeze  in  the  fii*st  six  or  seven  hours,  thev 
are  spoiled,  the  cement  never  crystallizes  at  all. 

Pn*s.  H. :  Your  ex])erience  concurs  with  Mr.  Carlon's,  that 
if  the  freezin»r  is  delayed  until  after  what  you  might  call  the  set 
has  taken  ])lace,  there  is  no  danger? 

Mr.  Comoli:  Mr.  President,  this  problem  of  freezing  con- 
crete, is  lik(*  puttinjr  cement  on  smooth  surfaces;  everybody  has 
his  own  opinion.  I  liave  seen  concrete  frozen,  have  seen  it  turn 
soft  airain  tb"  next  day,  and  afterwards  set  as  hard  as  anything. 
Sometimes  it  will  come  out  all  right,  and  again  it  will  come  out 
all  wrouiT.  I  have  made  up  my  mind  that  when  freezing  comes 
T  will  (|iiil. 

Pvr<.  H. :  It  is  doubtless  a  fact  that  good  results  have  been 
secni'i'd  in  i'reezinj^  weath(»r;  we  ought  to  know  how  these  good 
results  wrii'  ol)t;iiin'(|,  Mild  why  poor  results  were  obtained  in 
st'eniinirly  .siinii.ii'  ctuiditons.  If  g(»od  work  hai?  been  done,  good 
work  «-;in  hr  dnm-,  mul  we  want  to  know  how  to  do  it.  We  woidd 
like  nini-.-  Ijijiu  oil  that;  if  anyone  can  explain  why  some  work 
fails,  wliilr  some  is  successful,  in  seemingly  same  conditions,  we 
^voI|j(j  !il<f  to  ln'jii-  from  him. 

It.  .\lr-.  Pji*si(h'nl.  I  bav(»  had  a  jrood  deal  of  experience  in 
ron'T<-t«'  work  fn-i/.irm.  If  it  freezes  after  the  water  has  settled, 
no  hariM  will  n-siilt.  but  if  it  freezes  with  the  water  in  it.  the  con- 
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Crete  will  never  be  good.  T  had  a  piece  of  sidewalk  freeze,  and 
stay  frozen  all  winter.  It  had  settled  enough  so  that  the  water 
was  pretty  well  out  of  it,  and  in  the  spring  when  it  thawed  out, 
that  piece  was  soft.  I  thought  then  we  would  have  to  replace  it. 
It  seemed  however  to  have  set  enough  so  that  the  frost  didn't 
stop  the  process  entirely,  and  it  became  very  hard. 

In  regard  to  the  roof,  I  think  if  the  concrete  has  remained 
firm  and  solid,  it  will  thaw  out  and  get  just  as'  hard  in  time  as  if 
it  never  froze.  It  may  be  soft,  but  if  it  has  not  separated  in  any 
way,  and  doesn't  show  any  sign  of  scaling  it  will  finish  the  set- 
ting process  and  get  just  as  hard  as  though  it  had  uev(»r  frozen. 

R.  I  find  that  the  amount  of  moisture  in  the  cement  at  the 
freezing  time  has  a  great  amount  to  do  with  the  eft'(»ct  after- 
wards. If  there  is  more  water,  it  will  cause  it  to  freeze  harder. 
That  is  one  reason  why  some  work  will  turn  out  all  right,  and  oth- 
ers will  not. 

Pres.  B. :  That  is  doubtless  a  very  important  reason.  But 
it  does  not  solve  the  difficidty. 

Mr.  J.  X.  Muncey :  I  have  noticed  a  walk  that  a  carpenter 
built  late  in  the  fall.  He  (piit  about  three  or  three-thirty  in  the 
afternoon,  and  it  froze  very  hard  that  night.  I  cannot  give 
you  the  temperature,  but  I  know  it  froze  hard.  The  carpenter 
was  convinced  before  he  had  seen  it  that  the  sidewalk  was  de- 
stroyed. Well,  I  pass  over  that  walk,  it  has  been  made  a  year, 
two  years  maybe,  and  it  seems  to  be  all  right,  except  on  the  end 
where  he  began  in  the  morning.  The  top  he  floats  on,  just  as  I 
believe  most  men  do,  and  the  lower  part  not  so  soft. 

Pres.  B. :  Thank  you.  If  no  one  has  anything  further  on 
that  topic,  I  guess  we  had  better  close  for  tonight.  A  number 
of  those  present  were  either  up  pretty  late  last  night  or  had 
their  sleep  broken  in  coming,  and  we  want  to  get  a  good  night's 
rest,  and  be  prepared  for  a  full  day  tomorrow.  We  will  stand 
adjourned  for  this  evening. 


SECOND  SESSION 

Thursday  Morning,  January  24,  9  O'clock 

BUSINESS  SESSION 

President  Bingham:  Tlu»  first  tiling  on  the  program  for 
this  morning  is  the  appointment  of  ni^cessary  (Mmimittees,  those 
on  resolutions,  nominations,  and  legislation.  Now,  how  will  you 
have  these  committees  appointed? 

Moved  and  seconded  that  these  connnittees  be  appointed  by 
the  Chair.     ^Motion  carried. 

Pres.  B. :  By  your  leav(».  T  will  postpone  the  appointment 
until  we  have  the  reports  of  the  eommitte«'s. 
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We  have  fii-st,  I  think,  the  committee  on  legislation,  who  were 
to  report  at  this  convention.  ^Mr.  Coutts  of  (Trinnell  was  chair- 
man.    We  are  ready  to  hear  from  that  committee. 

Mr.  Coutts:  Mr.  C'hairnmn.  I  confess  I  forgot  all  about 
my  beinj?  chairman  of  that  committee,  and  more  than  this,  that 
the  committee  was  to  report  this  morninjr.  I  have  not  prepared 
for  it  at  all,  hut  1  can  simply  state  in  a  few  words  what  the  com- 
mittee has  done.  A  short  time  after  the  last  annual  convention, 
the  members  of  this  committee  met  in  Des  ^foines  with  the 
committee  api)ointed  by  the  State  Brick  and  Tile  Association. 
This  meet  in  jr  was,  I  think,  in  February,  at  the  time  the  legrisla- 
ture  was  in  session,  and  a  bill  was  drafted,  of  which  Mr.  McITose, 
the  chairman  *)f  the  Brick  and  Tile  Association  committee,  was 
placed  in  charjre.  1'hat  bill,  providing  for  the  establishment  of 
a  department  of  cerami(*s  at  the  Iowa  State  College,  was  pre- 
pared and  presented  to  the  legislature.  I  think  that  Professor 
Beyer  will  be  able  to  tell  you  something  about  what  the  bill  con- 
sisted of.  Tie  was  i)resent  at  that  meeting  of  the  committee.  1 
took  this  up  with  our  home  member  of  the  legislature.  This  bill 
was  adopted  by  the  legislature. 

I  wrote  the  congrcs.sman  of  the  Sixth  district  regarding  the 
bill  that  was  pending  in  congress  voting  aid  to  the  different  col- 
leges in  the  west,  and  continuing  supi)ort  of  the  Government 
Testing  Laboratories  at  St.  Louis,  and  received  a  long  letter  from 
him,  assuring  me  of  his  interest  in  the  bill,  and  of  his  aid  in 
pushing  it  through.  I  also  received  a  response  to  a  letter  I 
wrote  to  the  Speaker  of  the  House,  stating  that  my  communica- 
tion had  l)een  received  and  would  receive  the  /attention  that  it  de- 
served. I  aftei'wards  received  a  lettei*  from  Mr.  R.  L.  Tlum- 
phrcy,  who  is  ])resident  of  th(»  National  Cement  Users  Associa- 
tion, stating  that  conjjfress  had  passed  this  measure.  T  am 
sorry  to  coiifi'ss  I  have  tibnl  all  this  correspondence,  intending  to 
brin<r  it  with  nie  to  this  convention.  In  my  hurry  I  forgot  it, 
but  have  nirntioniMl  the  sul)stance  of  it  I  believe. 

Pns.  B. :     [s  tJKM'e  juiythinu:  in  addition  to  this  report? 

Prof,  iiryrr:  Mr.  Chairman,  T  do  not  happen  to  have  a 
fM,|)y  of  tlic  l)ill  incntionod  by  .Mr.  Contts,  ])ut  I  think  perhaps  I 
r;in  i:iv<'  N'oii  till'  siihstaiire  of  it  as  it  relates  to  the  work  to  be 

m 

doTic  ;it  tln'  (MillrLr*'.  Tin*  Ifitcnt'ss  of  the  meeting  of  these  com- 
mitters smiird  ti»  niijki'  it  jidvisablr  to  draft  a  bill  to  be  consid- 
(M-cd  f;j\nr-ii])ly  in  tlif  slioi-t  time  intervening  l)efore  the  adjourn- 
7n«iit  i*\'  tli<'  l''ui^l;itiir«'.  Th«»  original  bill  not  oidy  provided  for 
ihi-  rNt.Ml»li*<liirn'nl  <»f  <i  drpjjT-tment  f{ivoral>l(»  to  cement  users. 
Mill  it  iilso  iin'hi«l«Ml  ;in  ;i])|)ropr'intion  foi-  Ihe  «'stablishment  and 
n;.:inl<'!i;nii-«-  ..I*  >i;.-li  wdtU.  It  w;is  diMMiuMl  advisable,  however, 
«•]!  .h'-'imni  «'f  I  In-  f«'w  wcrks  intoi"vr-ning  hefoiv  adjournment  to 
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modify  the  bill  somewhat  by  strikin^r  out  the  clause  which  would 
provide  for  the  carry inp:  on  of  the  work.  So  the  bill  as  ])assed 
provided  for  the  establishment  of  such  department,  but  nothing 
ior  its  e<iuipment  or  for  its  support. 

Pres.  B. :  I  will  now  appoint  the  several  committees.  On 
losrislation,  will  continue  the  two  members  present  already  on 
that  committee,  viz.,  Mr.  Coutts  of  (rrinnell,  and  ^Ir.  (^arlon  of 
Oskaloosa,  and  will  add  thereto  Mr.  J.  ('.  Fulkerson  of  Cedar 
Rapids.  On  resolutions,  1).  P.  Fans  of  Waterloo,  J.  X.  Muncey 
of  Jesup,  Wm.  Stewart  of  Armstrong.  On  nominations.  Prof. 
Beyer  of  Ames,  E.  Kenney  of  Creston.  II.  C.  Shadbolt  of  Em- 
niettsburfr. 

Pres.  B. :     We  will  now  have  Professor  Beyer's  paper  on 

CEMENT  MANUFACTURING  PLANTS  OF  THE  STATE 

Mr.  Chairman.  Gentlemen  of  the  Convention :  I  want  to 
disabuse  your  minds  in  rejirard  to  tin*  title  our  president  has  ^iven 
what  I  may  have  to  otter.  The  committee  on.  communications 
re(i nested  that  I  should  j^ive  some  information  in  rejrard  to  the 
progress  which  has  been  made  in  the  buildinj^  of  cement  plants 
during  the  current  year.  All  I  have  to  give  may  be  considered 
in  the  light  of  a  progress  report. 

Perhaps  it  might  be  well  for  me  to  first  tell  you  a  little  about 
a  Portlan<l  cement  plant  and  some  of  the  processes  necessary, 
in  order  that  you  will  understand  better  the  progress  which  is 
made  in  the  building  of  our  plant.  Of  course  I  will  have  to 
ask  those  of  you  who  know  nnich  more  about  1  Portland  cement 
plants  than  I  do  to  bear  with  me  in  this,  but  I  assume  that  there. 
are  a  good  many  here  who  have  not  had  the  privilege*  of  visiting 
a  Portland  cement  plant,  and  are  not  familiar  with  the  numer- 
ous processes  and  detail  that  bridge  tlir  gap  between  the  raw 
materials  and  tht*  finished  product.  In  the  first  pUu^s  most  of 
you  I  take  it,  know  from  the  exhibits  in  the  hall,  that  Portland 
cement  is  a  product  madt*  up  of  limestone  on  th<»  one  hand,  and 
shale  or  clay  on  the  other.  Sometimes  in  place  of  limestone,  marl 
is  substituted.  In  our  own  state,  we  have  no  marl  de[)osits,  and 
are  obliged  to  use  limestone  and  shab%  usually  iiiixj^l  in  the  pro- 
portions of  .'i  or  4  to  1.  I  am  of  the  opinion  that  that  made  at 
Mason  City  will  be  about  a  '^  to  1  mixture.  These  materials  are 
first  (piarried  or  mined,  passed  throuirh  crushers,  then  sent 
through  pulverizing  mills  of  the  (Jriftin  ty|)e.  then  thnmgh  ball 
mills  where  it  is  ground  line  rnough  sn  that  the  bulk  of  the 
material  will  pass  throuL'h  a  2(H)-iiiesh  sieve.  There  these  ma- 
terials are  mixed  in  their  proper  pi-npoi*ti»ms.  nud  delivei'cd  to 
the  kiln. 
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Th»*  so-callorl  rotarv  kiln  seems  to  be  the  most  eenerallv 
ar'ffpf^'d  tyjM*.  It  is  a  cylinder  ei*,'hty  to  one  hundred  and  twentv 
ff'ct  lonu',  Hfid  six  to  eijrht  feet  in  diameter.  The  shell  is  usually 
fronMtni('t>'(l  of  hfavy  ir«;n,  and  lined  with  fire  brick  or  other  re- 
fnwtory  mat  (•rial.  The  raw  materials,  after  they  pass  the  jrrind- 
inir  ma^'hiniTV,  mtt^r  the  npp<'r  end  of  the  kiln,  which  is  set  at  a 
slitrlit  irurlirii*.  The  kiln  is  mounted  on  wheels,  and  caused  to  re- 
volve slowly.  The  raw  mixtun*  enters  the  upper  end  of  the  kiln, 
and,  on  ar'eonnt  of  tin?  rotaticm,  gravities  slowly  toward  the  other 
end.  Thr  fn«'l  enters  the  lower  end  of  the  kiln.  Before  the  ma- 
terials reach  the  lower  enrl  of  the  kiln,  they  are  fused  into  a  sort 
of  natural  triass.  As  this  jrlass  is  discharged,  it  is  chilled  by  spray 
of  water,  and  the  product  is  called  the  clinker.  The  clinker  tribes 
thnniKh  tin*  sann'  <r«*neral  pulverizinjr  processes  as  before  burn- 
iriL'.  Thi»  hulk  rd*  the  final  product  must  pass  the  200-sieve.  It 
is  thiMi  takf'Fi  to  stora«r«'  bins  for  curinjr,  and  finally  to  the  estab- 
lishment when*  it  is  sack(*d  or  barreled,  as  the  case  may  be,  and 
ready  to  j)ut.  upon  the  market. 

Somr*  of  you  think  that  the  price  is  pretty  high,  but  I  wish 
you  would  n'memher  the  difTiculties  encountered  in  manufactur- 
injr  till'  i)ro(hH't.  Th«?  statistics  for  1904  show  the  average  price 
per  barn'l  at  the  factory  to  be  $1.00;  $5.00  per  ton.  AH  this 
must  i)e  doiH?  for  $.").()()  per  ton,  and  include  profit. 

Most  of  you  wen*  prolmbly  aware  when  we  met  a  j'ear  ago, 
that  options  had  he(>n  tak(Mi  on  certain  lauds  near  Mason  City, 
with  the  idra  of  building'  a  plant  in  the  near  future,  providing 
the  conditinns  wrre  favorable.  These  options  were  closed,  and 
the  c(»nipany  orjranized.  I  want  to  tell  you  that  I  am  not  adver- 
tisiiu:  any  Port  land  ('anient  company  that  exists,  now  or  prospec- 
tivf,  but  I  hiixr  h(*n*  the  prospectus  of  the  plant  that  had  started 
a  year  airo.  They  are  incorporated  under  the  laws  of  West  Vir- 
j;inia,  have  an  authorized  capital  of  $1,750,000.00  preferred 
stock,  and  a  like  amount  (if  common  stock.  This  company  is 
orLMuized  as  the  Nortli  Western  States  Portland  Cement  com- 
])any.  and  in  a  way  is  a  l)ranch  of  the  Western  States  Portlan«l 
Ccmnil   company. 

This  (irsl  plant  started  out  to  take  t)ptions  and  buy  laud. 
Tlii'v  have  hoiiL'^ht  all  the  latid  they  think  they  will  need  for  sev- 
ei-al  dej'iKJi's.  ;ilso  u  liimxI  deal  that  they  thought  competitors 
iiiiLdil  w.Tnl.  This  |)lant  is  between  the  Iowa  Central,  and  the 
(ireal  WesleiMi  aucj  Norihwestern  I'ailways,  and  of  course  the 
int.'F'iirli.iii  or  Masnu  City  and  Clear  Tjake  railway  gives  SAvitch- 
iiii:  coimej'i  i«»ii<  wilh  ilie  Milwaukee. 

The  iMiiMiiiLT  '»t'  llh-  ])lant  ('ommeuced  with  the  putting  up 
ol"  hniise.N  fur  the  wnrkn.'eii.  and  a  hotel  for  the  foremen  and  su- 
l>ei-inieudenis  and  otiice  fon-e.     After  that  they  started  on  the 


IOWA  CEMENT  U8ER8  COXVEyTION  25 

plant  proper,  and  at  the  present  time,  have  ^)tten  alonp  to  the 
construction  of  one  of  the  larjre  kilns.  The  dimensions  of  the  kilns 
they  are  pnttinj?  in,  I  find,  are  one  hundred  and  ten  feet  long, 
seven  and  one-half  feet  in  diameter,  and  weiprh  seventy  tons  each. 
They  contemplate  installinpr  twelve  of  these,  and  expect  a  capac- 
ity of  four  to  five  thousand  barrels  a  day. 

The  Northwestern  States  cement  plant  is  not  the  only  one 
in  the  field.  They  had  scarcely  closed  their  options  before  a 
second  company  appeared  on  the  scene,  the  Iowa  Portland  Ce- 
ment Company,  ortranized  in  Auj?ust  of  last  year.  This  com- 
pany has  options  and  has  purchased  a  half  section  of  land  some 
little  distance  east  of  the  first  plant.  They  have  already  built 
a  stub  from  the  Milwaukee  railroad,  and  have  started  to  build 
cottages  for  the  workmen,  and  to  j)ut  up  a  hotel  building  for 
their  office  force.  On  account  of  cold  weather  coming  on,  they 
have  abandoned  the  work  until  spring. 

A  third  company  is  also  in  the  field,  the  Lehigh  Portland 
Cement  ('ompany.  They  have  bought  some  land  and  expect  to 
build  a  plant,  providing  they  can  obtain  good  title  to  some  of 
the  property  under  litigation  at  the  present  time. 

I  do  not  know  but  I  can  best  illustrate  Iowa's  position,  or 
what  it  will  be,  in  the  cement  world  in  the  near  future,  by  tell- 
ing a  mother-in-law  story.  Mother-in-law  stories  are  a  little 
chestnut ty,  but  with  your  permissiim,  I  will  s[)ring  one.  Two 
Irishmen  happened  to  meet  on  the  street,  and  one  of  them  was 
going  on  **This  is  a  hard,  hard  world.''  The  other  one  said, 
**Mike,  what's  the  matter  with  you?''  *'^0,''  Mike  said,  '*I  have 
lost  my  mother-in-law.  It's  hard  to  h)se  (me's  mother-in-law.*' 
''Hard?"  said  the  other,  **Hejabers,  it's  almost  impossible.'* 
I  want  to  say  that  within  a  few  years,  it  is  going  to  be  impossi- 
ble to  lose  Iowa  in  the  manufacture  of  Portland  cement. 

Pres.  B. :  The  next  subject  will  be  taken  up  by  Engineer 
A.  J.  Lilly,  of  Algona, 

THE  USB  OP  CONCRETE  TILE  FOR  FARM  DRAINAGE 

In  attempting  to  outline  th<»  subject  ''Concrete  Tii(»  for 
Farm  Drainage,''  I  looked  thnnigh  the  ]>ages  of  books  jiud 
magazines  by  the  various  writers  on  eoncrett*  and  could  find  it 
used  for  the  construction  of  eislcrns.  tnnks,  well-curbs,  horse 
blocks,  silos,  culverts,  and  iiuiny  other  things  pertaining  to  the 
home  and  farm,  but  failed  to  tin<l  more  than  a  suggestion  that 
cement  might  be  used  for  tile,  leading  nie  ta  believe  that  the 
writers  on  concrete,  all  live  in  a  well  drained  |)art  of  the  count  ly. 

This  being  the  fact,  it  would  i)e  presuinption  on  mv  ])arf  to 
attempt  to  enumerate  the  causes  or  failures  in  the*  concrete  tile 
industry.     There  are  nuiny  theories  as  to  what  the  cimcrete  tile 
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....      .!     ;.  .   -'f  til"  LM*'*cjt  olisifH'lt'^  in  th'-  '.vav.  r^^r'-vialiv 

.   .!• .  I      '  \:    >  ]ip',in<Jii'«-.     I  wi-i]  ivnjt'inlirr  th-  rlr>t  ••■•n- 

.!.:.  :  "•l.     Till'  lil«-  wfiN  a  l-viin-h.  aiH-iu  nf>»rn  tiavs 

« 

.■>   »..  .<    !i  tin-  s}i»m]  wiiij  xhf  tiiii^lu'd  pr'>Jui-t<.     I  •••«"'"« 

:  :■  tip  it  iivt'i"  «i!i  its  i/Jl'''  ami  a  pi»x*»-  al»'"''i:  f-'ir 

.>    s4  .-.^    ■.-iinf  ••ut  nf  ih«-  s'uh'.     1  immediately  e  »:  ••:;:  '•:* 

.1 ..     »  J.   !  J  iihin-  «•!'  tli'-iij  inii^ht  fall  down  and  I  w..';ld  :".- 

.  .    •  I       -•  d«-stnn'ti«»ii  of  th«'  t*nliiv  lot.     This  iii'^iJen:  >».*: 

.     i...iv*.  t;  and   invl•stiL^^tinL^     Otln-r  ni«'n  with  soinewhat 

..;i.      \  r  •  tin-rs  j>nn-«-«'d<*d  to  publish  it   as  a  fai*t  that  iil! 

...»         ■  cjii-  nnsaf*'  ti»  us»'  for  farm  drainage. 

\      .«.  /:    tn  nIihw   inttrr  rh^avW  the  ineon.sistenev  nf  xh*-<*: 

m  m 

^.  ..:..>  »\-  iihinI  tjik«'  intii  rMin.sid»'raTi«in  the  fact  that  iht-  -.-lav 

.'.».:    '.  l^    lunL'   b«M'n    in    us«-   and   thi^   defects   hav.*   Iv'--*:!!' 

.1    X  •-.•wn  tliitl   liii-y  pass  nnnn|iiM»d.     For  example.  lakr  ;i 

I,      .»   .\  iili  fi  piriM'  out  nf  its  sidf.     TiiHV  say,  "That's  all  rii:h:. 

,^.  Aw  hrnki'U  si<ir  down."     A  rraek  in  the  elay  tile.  **«"^h. 

:.  :  >     i^i  ill  l'mimI  iis  iiny  afti*r  it  is  in  the  prround. "     >^till  an- 

'.K .    .'..l\i-l  irs  <-nnuM«»n  In  till'  clay  tih\     After  a  little  exposur*- 

.\  ^    i:v  i\\t\  tu  rttuu'  apart   in  lavi^rs  t»r  .seale  off.  but  thev  >rjv. 

".  ii..".   \\niil   liiirt   tlii'in  anv.  thrv  will  .^^tand  after  thev  ar-  ir. 

•  •  • 

lu   j^\«uud  ■'     Mut  it  is  altoiTfther  different  with  this  newe.v:.vr. 

ill-   I'iiiirnii-   lilt-/'     it    has   Ihmmi   condemned   alreadv   in   :h- 

:.  !j-.U  of  tiii'M-  rritirs  aiid  since  there  is  so  much  more  exiH-^.-tr';  ••: 

I    .'Uvirli-  lilc  tli.-in  a  clay  tile  it  will  have  to  win  a  plae*-  in  far::j 

'uiiuciLic  Ml  J   il^  iiicrils.     Almost   anv  make  of  elav  tile  ewn   'e 

"!«-l  111  lie-  sar'd  :iiid  but  fi'W  or  no  critieisms  offered,  but  if  :r.-- 

.ill     liu'i'l    iuNpcciiun    \\}is  «-;irricd  «»n   against  the  elay  tiir   ;\.> 

.i.:_-.iiii>.l    111-    iiihiTih-  lilc,  many  of  the  elay  products  wouid   >: 

.iiii>iii:^    111*'    I'MiHii'iiiHcil. 

Iil'    «jimn1ii,m   ii;iim;iliy   jii'Im's  ;is  to  what  causod  this  Z.\\.< 

,i-i.ii»..-i  II.-   .  '.ii.i  i-ri-  til«-  ill  ibis  loc.-iiitv.     To  bcffiii  with  a  f.f:-;-T. 

ill- ii  J,  ii      .i  •  jiiir«b;i 'I'd  .irnl  :r   t'l-w  tile  made.     TheS'"'  S5.:r.y-.-. 

(il-  .....I-       rrli   ,1   iinipcirtion  '»f  1   to  8  and  the  Tii::::'".^*:. 

111!/  .  .  '   Mill'   •Mii  riill\    dnin-.   the  natural  result — i     •  r- 

er< !  ,..i  ■  ■),.' I. ii  M.h-.  iiiid  prfiisi'd  by  everybtxiy.     T:. '' 

.sii-    ■  »-■     .'I'.i    iii:it    inncri-ti-  till*  could  be  ms-.::    .^r.  " 

t'Ui'  .'     Ml')  .iii'i  Im-  rivd  as  so(»n  as  old  euousrh  ::   > 
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handled.  Various  methods  or  theories  were  advanced  as  to  the 
handling  of  green  tile.  The  specifications  for  the  concrete  tile 
were  1  to  3  and  water  at  least  six  days  and  cure  about  twenty- 
four  days  more  before  putting  in  the  ground.  It  was  finally 
decided  to  make  the  tile  along  the  ditch  and  cure  according  to 
specifications.  This  was  in  the  fall  of  1905.  Cement  was  or- 
dered and  stored,  sand  hauled  along  the  ditch  and  everything 
ready  for  the  spring  work.  In  April,  1906,  molds  were  pur- 
chased, cement  hauled  out  and  the  work  of  making  4,000  18-inch 
tile  commenced. 

Up  to  this  time  a  good  tile  was  all  we  knew  about  but  as  the 
work  progressed  I  soon  found  it  necessary  for  me  to  know  how 
to  make  and  judge  a  poor  tile.  Not  only  do  w^e  find  the  same, 
but  more,  difficulties  to  overcome  in  making  tile  in  the  field  than 
in  the  factory.  It  is  a  difficult  matter  to  get  men  on  whom  you 
can  depend  to  do  good  work.  Too  often  the  efficiency  of  the  la- 
borers is  measured  by  the  location  of  the  **boss.''  If  a  mechan- 
ical tamper  could  be  used,  the  tamping  would  be  more  uniform : 
but  out  in  the  field  where  hand  tamping  is  necessary  and  a  solid 
foundation  is  lacking  on  which  to  tamp,  the  tile  made  up  to 
about  three  o'clock  p.  m.  are  more  uniform  than  the  tile  made 
from  that  time  to  the  close  of  the  day.  You  frequently  meet  with 
cases  where  the  shoveler  becomes  careless  and  dumps  too  much 
concrete  in  one  place.  This  is  quite  sure  to  show  up  in  the  finished 
product  and  may  condemn  it.  In  removing  the  mold,  sometimes 
a  piece  is  knocked  out  of  the  tile.  To  make  the  tile  appear  fin- 
ished the  piece  is  troweled  back  but  this  always  leaves  a  blemish 
and  as  a  rule  the  tile  should  be  knocked  down  and  used  as  sand  in 
making  other  tile. 

The  next  important  part  of  the  work  after  the  tile  is  made 
and  the  mold  removed  is  the  watering.  This  is  too  often  left  to 
inexperienced  men  or  boys  while  men  of  experience  tell  us  they 
cannot  trust  that  part  of  the  work  to  the  most  careful  man  on 
the  job  unless  under  their  personal  supervision. 

The  tile  made  along  the  ditch  were  exposed  to  the  wind,  rain 
and  all  the  sunshine  we  had,  no  covering  used  at  any  time,  al- 
though I  maintained  that  a  covering  of  slough  grass  would  be 
very  beneficial.  In  a  short  time  after  the  mold  was  removed, 
the  tile  would  begin  to  turn  white  at  the  top  and  then  it  w^as 
ready  to  take  up  from  five  to  eight  (iuarts  of  water.  This  was 
repeated  several  times  a  day  depending  somewhat  upon  the  con- 
dition of  the  weather.  These  tile  stood  on  end  and  the  water  was 
applied  by  hose  or  sprinkler  but  you  can  readily  see  that  the 
top  of  the  tile  absorbed  very  little  moisture  under  these  condi- 
tions. The  lower  half  of  these  tile  in  most  eases  was  more  solid 
than  the  upper  half  because  of  the  excess  of  water  and  the  mois- 
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tnr»*  r'^i'Hivfij  fr«»ni  th»*  ffnuinil.  In  sume  (»a.ses  this  difficulty 
wa-;  partirtlly  nvf-n-om.-  by  iipi-mlinir  rhr'  Tile  and  eivinsr  th<? 
sp«.n2*y  ''nd  fhe  li»^nrrir  of  the  crounil  moisture. 

Th«'  I'M'sT  fiirinir  prfH-.-<s  we  fiMind  in  the  tie  Id  was  to  roll  th«^ 
tile  into  th^*  .sl«»ui>'h  as  <A»tn  as  thev  rould  h»»  hiindleil.     In  some 

■ 

«' a  Sit -St  th»'  tilf  wvre  ••ntirflv  <iihm»'rL''»^il  and  in  other  rast-s  about 
half.  In  the  last  nam^*d  ri)nditinn  all  that  had  to  be  done  to 
watnr  rhe  tilfs  was  ti>  turn  them  owr  whieh  was  a  very  simple 
thinif  for  an  »-xp*^'ri»'n''-*'d  man.  Ewn  with  this  eonvenienee  of 
watiTJUL'.  a  numbi-r  of  tiU*  wi-rt^*  sp«jiiHil  b^M-ause  of  a  thouirhtless 
rmploypf  takinL'  hi»ld  **i  a  irrrt-n  tile  anil  civinir  it  a  «|uiek  jerk. 
brf'akinL^  a  pi^r-p  out  t)f  thr*  md.  Hut  oth^r  than  such  brtr-akatro, 
thf'S*'  til*'  sjtoiid  th<'  ins[»w-tiiin  by  throwinir  out  about  ten  per  eent, 
whib*  otb'T  lots  had  fn»m  fift»*»'n  to  thirty-tive  per  cent  discarded. 
ThfT'"  is  another  important  point  to  V^f-  considered  in  making 
tib"  in  tb»'  fi^'ld.  f'snally  thf*re  is  st^K'k  in  the  pasture  and  al- 
most ariv  aniriiai  is  curious  to  know  what  is  ffoine  on  and  must 
n**^'f*ssarily  rub  airainst  a  few  of  the  tile  to  trj'  th»»m :  alsi\  the 
tib*  an*  subjer-t  to  f'xami nation  by  the  passerby  which  is  not  al- 
ways th*'  bf'st  thiuL^  for  th^'  ^'on tractor. 

In  TfiakinfT  tlie^f'  tib*  the  Atlas  cement  was  used  and  to  my 
knowlcde*'  no  test  was  iriad<*.  I  knt^w  nothine  of  what  was  heins: 
turn*'d  ()ut  as  a  fini>b«*d  product  until  the  tile  were  ready  to  be 
laid  in  tJn'  dit<^'h  wb«'n  I  was  failed  upon  to  inspect  them.  This 
was  tbf  first  f  kn^-w  tliaf  concrete  tile  wore  a  complete  failure 
and  ouudit  not  to  br  put  into  the  trround.  I  inspected  3,2fX")  con- 
cr^'te  tib',  lo-in^b.  aiirl  tbi'V  were  laid.  At  this  stasre  of  the 
panir  im  man's  o|Mni(»n  was  any  jrood  unless  these  tile  were  eon- 
deinnr-d.  bpr'aus^  if  a  favorabb*  opinion  was  griven  it  would  l>e 
said  of  liim.  **b«'  did  not  t«'ll  what  he  thought.''  It  was,  and  I 
bclifvi-  is  yt'i,  tliorriuirbly  bflicvi'd  by  some  that  if  these  tile  were 
put  into  tb«*  L'i'oiind  tli«'y  would  disintcfrrate  and  the  efficiency 
of  tb«'  drain  woubl.  in  a  short  time,  be  entirclv  destroved. 

\ow.  sin«'«'  th»'s«'  litrb*  tile  were  laid  and  did  not  disintegrate, 
tb»'  last  tbrorist  roni»*s  with  th<*  n»'W  idea  that  where  concrete  tile 
arr  us.'d  tb«*y  tit  so  rlosi-ly  at  th»'  iMids  that  the  concrete  will  set 
and  niakr  oin-  rontiiiuous  line  of  pipt*  and  therefore  shut  out  all 
till'  wat«'r  fXiMjit  wlun*  junctions  an'  made.     I  have  a  report  of 

n nt   d;it«*   fr-om   a   land-own<*r  having  land  adjoining  a  large 

sloutjb  tlrain«Ml.  last  fall.  ])y  tlu'se  lo-inrh  concrete  tile  and  he 
st.iti  il  that  all  nf  tlh'  water  was  out  of  the  slough  and  that  to  his 
kiiowlcilL''-  fill'  tilr  wrrc  workiujT  all  right.  I  also  have  a  report 
fioiM  a  mi;: II  bavin LT  «juilc  an  extensive  experience  in  tiling  and 
su{Hii!iterhlini:  the  laying'  of  several  ear  loads  of  concrete  tile 
mail"  by  niaihiuery.  He  reports  very  favorably  on  the  use  of 
eore-iiii'  tile  for  farm  di'ainaire.     He  further  states  however  that 
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if  he  had  his  land  tiled  with  clay  tile  he  would  be  more  pleased. 
He  reports  also  a  ear  load  of  4-ineh  shipped  about  thirty-five 
miles  and  a  breakage  of  thirty-three  and  one-third  per  cent  whieh 
cause  quite  a  little  talk  against  the  tile.  But  investigation  show- 
ed that  the  tile  loaded  into  the  ear  were  but  four  days  old  and 
that  afterwards  other  tile  were  shipped  with  a  very  small  per 
cent  of  breakage. 

Now  another  man  with  a  similar  experience  with  clay  tile, 
but  no  knowledge  on  the  practical  use  of  concrete  tile  other  than 
having  examined  a  certain  machine,  gave  his  opinion  that  the 
slush  tile,  as  he  calls  them,  are  too  porous.  However,  he  admits 
that  the  porosity  is  all  right,  but  thinks  the  tile  will  not  stand. 
The  machine-made  tile  he  therefore  condemns,  but  favors  the 
tamped  tile,  because  if  made  right,  **you  know  you  have  some- 
thing durable.'' 

Now  since  the  concrete  tile  are  on  the  market  and  are  here 
to  stay,  what  are  to  be  the  most  profitable  sizes  to  make  ?  A  re- 
cent report  from  one  factory  on  the  output  of  machine-ma<le  tile 
shows  that  a  greater  labor  cost  is  entailed  to  nuike  2,000  4-inch 
tile  than  to  make  2,000  12-inch  tile.  It  also  shows  that  on  the 
4-ineh  tile  at  $20.00  per  thousand  the  com])any  lost  money;  on 
the  5-inch  at  $24.00  per  thousand  they  broke  even ;  and  on  the 
other  sizes  up  to  a  12-inch  tile,  the  largest  size  the  machine  will 
make,  they  made  a  good  profit.  This  reveals  to  us,  the  fact  that 
the  capacity  of  the  machine  must  be  increasinl  or  we  must  reduce 
the  running  expenses  of  the  fa<?tory;  or  else,  we  are  to  educate 
the  public  to  use  nothing  smaller  than  a  5-inch  tile. 

I  have  statistics  showing  some  accepted  competition  bids 
f.  o.  b.  the  cars  at  the  nearest  station  to  the  work  to  ])e  done. 
These  bids  per  thousand  feet  were  as  follows :  Clav  tile,  15-inch, 
$225.00;  le-inch,  $240.00;  18-inch,  .$345.00;  20-inch,  $500.00; 
22-inch,  $600.00;  and  24-inch,  $700.00.  (Concrete  tile  24-inch. 
$696.00;  28-inch,  $850.00.  I  also  have  quotations  f.  o.  b.  cars  at 
the  factory  per  1,000  f(»et  f<^r  the  concrete  tile  as  follows:  15- 
inch,  $225.00 ;  18-inch,  $350.00 ;  24-inch,  $650.00 ;  28-inch,  $750.- 
00.  Another  factory  quotes  per  1,000  feet  as  follows:  24-inch, 
$550.00;  26.inch,  $600.00;  28-inch,  $(150.00 ;  30-inch.  $725.00; 
32-inch,  $750.00;  34-inch,  $800.00;  3()-inch,  $900.00:  38-inch, 
$1,000.00. 

In  studying  and  comparing  these  prices  I  am  led  to  believe 
that  the  machine-jnade  tile,  either  of  clay  or  concrete,  up  to  and 
including  an  18-inch  will  be  the  most  profitable  for  the  contract- 
or. In  cases  where  fewer  tile  of  the  larger  sizes  are  needed  for 
main  lines  to  give  proper  outlets,  some  standard  mold  may  be 
used  for  all  sizes  above  a  14-inch  and  this  will,  as  a  rule,  1h^  the 
most  profitable  for  the  farmer.     However,  in  making  these  tile 
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on  the  farm,  great  care  must  be  taken  in  selecting  sand  and 
cement,  and  in  mixing  and  curing,  or  else  we  will  have  more 
experience  at  the  expense  of  the  concrete  tile  industry. 

In  order  to  give  you  some  idea  of  the  number  of  feet  of  tile 
to  be  used  in  the  improvements  now  under  consideration,  I  quote 
from  Drainaee  Districts  No.  4  and  Xo.  7,  Kossuth  county,  lowa^ 
as  follows:  Drain  No.  4,  20.110  feet  of  36-inch:  28,990  feet  of 
32-inch:  13.7(K1  fei»t  of  3t)-inch:  9.670  feet  of  28-inch:  4,400  feet 
of  26-inch:  13,0l^)  feet  of  24-inch:  6.030  feet  of  22-inch:  32,430 
feet  of  20-inch:  64,270  feet  of  IS-inch:  49,340  feet  of  16-inch; 
61,510  feet  of  15-ineh:  40,58S  feet  of  14-inch:  140,770  feet  of 
12-inch:  97,430  feet  of  10-inch:  52,890  feet  of  8-inch.  Drain 
No.  7,  Kossuth  county,  Iowa,  10.22<)  feet  of  24-inch:  6,800  feet 
of  18-inch :  5,8iH)  feet  of  16-inch:  9,650  feet  of  15-inch:  1,700  feet 
of  14-inch:  30,750  feet  of  12-inch:  8.750  feet  of  10-inch:  and 
12,150  feet  of  8.inch  tile. 

These  quotations  are  from  but  two  Drainage  Districts  out 
of  a  possible  twenty  districts  in  the  same  county.  Other  coun- 
ties in  northern  Iowa  are  in  the  drainage  work  in  about  the  same 
proportion.  These  figures  refer  to  the  main  lines  only,  which 
means  in  addition  many  miles  of  tile  from  five  to  twelve  inches 
in  diameter  for  the  laterals  necessary  to  complete  the  proposed 
drainage. 

These  drainage  propositions  are  before  us  and  the  only 
question  as  to  the  tile  is  the  supply.  In  my  opinion  this  is  a 
great  opportunity  for  the  development  of  the  concrete  tile  indus- 
trv. 

In  looking  over  the  numerous  drainage  propositions  in 
northern  Iowa,  one  is  KhI  to  believe  that  this  industry  must  soon 
develop  thoroughly  and  rapidly.  The  demand  for  the  different 
sizes  of  tile  is  far  in  advanee  of  the  supply.  The  only  question 
in  the  use  of  cement  in  drainage  is  that  of  making  good  tile.  The 
existing  i)rejudices  will  then  be  blotted  out.  and  the  concrete 
tile  will  haw  won  its  place  in  farm  drainage. 

It  lias  btvn  suggested  that  some  attention  \)e  paid  to  the 
relatinii  i)['  \\u-  (li-ainage  eiiirineer  to  the  cement  tile  industry. 
T  mil  I'n-r  to  ndmit  that  this  is  a  broad  subject  and  shall  not 
;irtj'iMpt  to  point  out  all  of  the  duties  or  relations  of  the  drain- 
iiirr  iMiriueer  to  tills  industry,  but  endeavor  to  treat  the  subject 
ri-()ni  ?nv  own  observations. 

« 

In  the  first  phh'e  there  should  be  a  direct. and  complete  un- 
<brst;in<IinL'  oj*  iliin^rs  as  they  are,  which  naturally  leads  to  the 
ex'Tejv;*.  nf  'jtuul  .judLTiiient  on  tin*  part  of  the  engineer,  and  forms 
th<'  l»;jsis  ol'  j)r;M-ti<'al  «'ni<'ieney.  There  should  be  nothing  sanc- 
1io?ird  in  <'nLriiH'frin^'  e<lu<'jition  or  »*xperience  encouraging  a  de- 
eepiiv«'  tri-;ilMn*nt  of  ihinirs  or  p<*ople. 
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Many  times  the  drainage  engineer  is  called  upon,  or  placed 
in  such  a  position  by  appointment,  to  pass  on  important  f|uestions 
relating  to  both  contractor  and  manufacturer.  In  some  cases, 
the  specifications  are  written  by  one  who  is  unacquainted  with 
the  work  from  an  engineering  standpoint,  and  the  engineer,  to 
carry  out  these  specifications,  must  use  good  judgment,  or  as 
Trautwine  puts  it,  **Must  take  his  horse  sense,  if  he  has  any, 
to  the  field  with  him.'' 

It  is  a  very  easy  matter  to  discriminate  against  the  concrete* 
tile,  because  of  its  recent  appearance  on  the  market.  The  clay 
product  has  been  in  use  so  long  that  its  defects  pass  unnoticed. 
But  not  so  with  the  concrete  tile.  Much  more  is  expected  of  it 
than  of  the  clay  tile.  The  critic  says  it  must  be  of  even  thickness, 
smooth,  have  a  clear  ring,  or  go  to  the  jiuik  pile. 

It  is  evident  that  the  efficiency  and  life  of  a  drain  depends 
upon  the  weakest  tile  in  the  ditch.  Freciuently  the  engineer  is 
called  upon  to  inspect  tile  that  are  made  along  the  ditch.  The 
engineer  is  simply  to  pass  upon  the  finished  product.  Not  being 
satisfied  as  to  the  possible  outcome  of  the  tile  made  and  cured  in 
this  way,  he  decides  to  state  the  case  to  ^Ir.  A.,  who  has  had 
quite  a  little  experience  in  making  and  laying  concrete  blocks 
and  building  cement  sidewalks.  The  engineer  states  thnt  he  has 
some  fifteen  and  eighteen-inch  concrete  tile  on  the  ground  to  be 
laid,  and  some  of  them  show  signs  of  crumbling,  and  <io  not 
seem  to  be  solid  enough.  Some  if  even  pushed  over  will  break 
under  their  own  weight.  Now,  will  those  tile  that  can  be  hauled 
and  handled  sufficiently  to  be  put  into  the  ground,  disintegrate, 
or  will  they  get  harder  after  being  laid?  If  convenient.  I  would 
be  pleased  to  have  you  visit  the  field,  that  you  may  thoroly 
understand  the  situation  and  give  your  opinion  as  to  the  advisa- 
bility of  using  at  lea.st  a  part  of  the  tile.  *'Xo  use  to  visit  you." 
** Cement  once  set  or  partially  set  is  dead,  and  will  not  revive 
under  any  conditicm,  so  tin*  tile  are  no  good,  and  should  not 
be  used.''  This  is  good  news  to  the  people  against  the  concrete 
tile,  but  leaves  the  engineer  standing  between  the  people  and 
the  contractor,  both  waiting  to  hear  what  he  will  say.  He  then 
states  the  case  to  a  man  of  (juite  an  extensive  experience  in  the 
manufacture  and  sale  of  concn»te  tile,  but  he  does  not  care  to  put 
himself  on  record  as  to  the  advisability  of  using  or  rejecting  the 
tile  in  question.  The  engineer  realizes  by  this  time  that  an 
opinion  favorable  to  these  tile  is  no  good,  and  that  the  man  tak- 
ing such  a  view  of  the  subject  will  be  accused  of  not  telling  what 
he  thinks. 

Thus  it  is  very  necessary  that  the  engineer*  form  an  opinion 
based  upon  the  fact.s  and  conditons  as  th(\v  are,  and  not  rely 
upon  the  statements  of  others  as  to  what  he  shall  i*ecommend. 
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Wh'>  >  :•  'iAEi-  r-^r  siVL-h  »»t  thLs  :aLk  and  trouble  as  to 
con'rf'rrr  •;■•:*  I  sz:  -f  rhr  -picivn  rh^:  :hr  enarineer.  the  peo- 
ple. :hr  iziitz.  li^'-rir^r  uTi-i  thr  ron'.ra.-t'.r.  earh  have  a  share  in 

I  r*^-**!!  "fi-  in-rrtri'rr  xh-rr-  :e.-^  ::l»r  >p*ri?Liird  were  to  be  of 
flav  ar»d  a:*  ■:?''••* I  as  a  -rrra^r.  inf-y.-n'  ruAk-rs.  N»>w  th!s  faetorv 
mak'-H  an<l  s-ils  j^.^A  !:i-:  al^--  :;i>ii!C^  an-i  sells  »*:ime  not  so  good. 
In  thi>  ••ii.r*-.  rh-  jrii-ir  ■  f  •il-  •••  '-^  i^-l  Ls  n-i-t  mentioned,  nor  is 
a  sampl*'  fiirrii'«h.-il  f'-r  a  ir'i:»l-=-.  I*  is  j:.i^t.  as  p*:issible  for  this 
to  hap{i*rn  in  th':r  Ti>^  •  f  ■vn-rr'^nr  ::>  as  :n  the  iLse  of  clay  tile. 
The  n-nirdy  is  f'>r  :h-  -nifiiirer.  in  ':a.s^  h^  writes  the  specifica- 
tions, to  statr  »;i'-ariy  rhr  -jradr  of  tile  to  be  used. 

Ani»th^-r  instan-'r  •••*n:-s  :•»  mind,  when  ab«>ut  one  hundred 
and  rifty  iWt  «'f  l>-in«-h  til*:*  wvre  laid  f«.ir  an  outlet  and  ffir  some 
reasijn.  a  rVw  of  th»-  til»-  w^re  taken  up.  S«»nie  diffieult>'  was  ex- 
peri»rn»:ed  in  n-m«'v:nif  thr  tile  fn'm  the  U:»ttom  of  the  ditch,  and 
one  'ir  twi»  \VMr»-  bpiken.  In  a  few  days,  every  farmer  livin«r  in  a 
radius  I'f  tiv»^  nnl»=s  i»f  that  plaee.  knew  that  the  concrete  tile  were 
all  breakintr  in  the  hand! in i:. 

In  an«.ith».'r  casr.  a  farmer  stat«:*s  he  has  a  brother  in  another 
section  ««f  th^  stat»-  wh'-n-  si.»m*-  cnunty  work  is  being  done,  and 
that  th^-y  w»Te  haviiii:  all  kinds  of  trouble  with  the  concrete  tile. 
I  wrriti'  to  thr  auditor  'if  that  •.•••unty.  and  he  said  they  had  ex- 
peri*'n«:M'd  no  diffi«-ulty  in  usiiitr  e'HU'retf  tile. 

I  bfli*'Vi'  it  is  satV  T«i  say  that  there  are  men  here  old 
enough  t«>  n'ni»-ni!»»-r  wht-n  the  ••»'ni».-nt  sidewalk  was  a  A'ery  doubt- 
ful i>rnpiisitinii.  Thv  rity  e«»iin«Mls  of  tlu'  various  towns  did  not 
sp<.*<''ify  fvirit-nt  f»»r  walks  i-spHr.'ially  in  the  residence  parts,  be- 
^•aiis«'  tlh'  p<*Mpl.*  in-li»-v»-d  that  rnneretf  would  not  stand  in  this 
rrlirnat*'.  This  h;i>  all  Ij^-^-h  p-iiuMlind  by  niakinir  a  good  walk,  and 
so  with  th»-  ntiu'VrU'  till*,  yinkr  a  trood  tile,  not  a  1  to  3  for 
saiijjil*',  nin\  sniui'  uther  pn»portiun  to  market. 

A  iiianiifji'-tiin-r  may  licivi*  irood  tilr.  be  honest  and  sincere 
in  f'lMv'-rtisini:  his  pnidnr-ts,  hut  hf  must  lie  careful  in  statine  the 
f)rop<»iii<  n^  ii>*m|  in  th»*  nuikini:.  Fur  instance,  some  men  will 
f'fjif\*'tii!\  till-  •III  in*  outjmi  uf  a  fartnry  if  they  hear  a  1  to  4  mix- 
tun-  is  u-<'<|.  [hc.iusi'  tln'v  say.  "I  have  tried  it  and  it  is  no 
iS'unl,  ii]u\  vnii  iivf  >iinj>ly  throw  in  tr  nway  your  money  to  invest 
in  f(>]i<-vc\*-  iil«'  of  thjit  proportion. "  Another  factory  adver- 
tis<*v  puroiiN  till-.  Tlh'  <r<*n<'ral  opinion  is  that  the  porous  part  is 
all  j'i'/hi.  hut  "-oni*-  pr;K*tir;il  mi-n  chiini  tlu\v  will  not  stand,  and 
U'ivf  ;Ml\ii-f  not  lo  p-'-onjniciid  them  for  farm  drainage. 

A'!;iin.  ;i  fonlijir-lor  niak«'s  too  low  a  hid  on  some  work  and 
;is|:^  ill*-  Miirnnniclurcr  to  fnrnish  him  a  eheaper  tile,  in  other 
wonU.  an   inl'^rior  arti«'h-.     Tin*  failures  of  such  tile  bring  re- 
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proach  upon  the  concrete  tile  industry.     To  educate  the  public, 
therefore,  it  is  necessary  for  everv  tile  manufacturer  to  see  that . 
the  finished  product  is  first  class  in  eveiy  respect. 

DISCUSSION 

Pres.  Bingham:  I  am  sure  the  use  of  cement  in  drainage 
is  a  verj'  important  factor  in  a  large  part  of  the  state,  and  any 
reports  and  suggestions  from  a  man  of  as  wide  observations  as 
Mr.  Lilly  necessarily  has  from  his  connection  with  drainage 
projects,  will  be  of  value  to  us.  We  will  have  a  few  minutes  of 
discussion  of  this  paper.  Mr.  Lilly  will  be  glad  to  answer  any 
questions,  I  am  .sure.  Has  any  one,  either  a  manufacturer  of 
tiles,  or  who  is  thinking  of  it,  or  has  land  to  drain,  any  question 
to  ask? 

Mr.  Lilly:  I  don't  know  much  about  it;  I  want  to  learn. 
If  there  is  any  man  here,  who  has  used  or  made  machine-made 
tile,  I  want  to  find  out  how  they  compare  with  clay  tile  in  the 
smaller  sizes.  How  large  can  we  make  them  with  machines, 
and  still  do  business?  Some  say  they  will  not  stand;  I  think 
they  they  will  stand,  but  that  does  not  solve  the  problem.  I 
want  to  hear  about  machine-made  tile,  if  any  one  has  hail  any 
experience. 

Pres.  13. :  On  what  ground  do  these  people  base  their 
claim,  that  they  will  not  stand? 

^rr.  Lilly:  Well,  I  don't  know  that  they  have  any  reasons; 
they  criticise,  but  offer  nothing  in  its  place. 

Q.  I  sh(mld  like  to  ask  the  distinction  between  porous 
cement  tile,  and  any  other  tile.  I  have  failed  to  .see  any  tile, 
either  hand-mad<'  or  machine-made,  that  were  not  porous. 

Mr.  Lilly:  They  claim  that  the  tjimped  tile  is  solid  while 
it  is  porous,  but  not  .so  much  so  as  the  other.  A  slush  tile  is  not 
tamped  at  all.     If  it  is  properly  tamped,  you  have  solid  tile. 

Pres.  B. :  They  claim  that  the  slusli  tile  takes  more  water 
than  a  tamped  tile? 

Mr.  Lilly:     Yes  sir,  that  is  the  idea. 

Q.       Was  this  slush  tile  made  by  hand  or  maehiiiery? 

Mr.  Lilly:     I  said  thai  was  made  by  maehinery. 

Mr.  H.  C.  Shadbolt:  I  don't  think  that  the  slush  tile  is  a 
porous  tile.  You  will  have  to  show  me.  I  have  strn  iiiaehin«'- 
made  tile  that  is  certainly  porous  tile.  With  certain  i)r()p()rtions 
of  cement,  you  ean  make  maehine-madc*  tile  that  are  iioi  porous, 
and  will  not  take  water 'to  any  irrrat  extent.  You  can  also 
make  them  take  water  verv  readilv.     Anv  one  ean  (h'!n(»nstrate 

•  •  • 

this  by  taking  two  tile,  one  made  of  a  wetter  niixtui'c  tliaii  tlie 
other;  the  first  of  a  consistencv  that  when  vou  take  tin*  concr-ete 
up  in  the  hands,  it  will  just  stand  in  a  ball.     Tile  mndr  of  su«-h 
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^-t.ij^T-T'-  >  v*-ry  p"r"U:*.  hu-I  will  t^k-^  l-iT*  **f  water.  You  wet 
th-  ^hiiir  iiiixTTirr  sihij"^!  :•.  a  '^ilJ^h.  and  si  ill  ^ei  \v»ur  tile  to 
standi  *'•  ThrtT  y..u  '-aLi  :ak»-  "iT  th*-  ja'-k>-:.  an<.i  thai  i:ie  will  not 
tak-  wa!-r.     ThaT  lia<  ':»^'-!j  my  •-x;"-ri--u«-»-. 

Pr--*.  B. :  ]Ma'.*Liijr-rjja«i'-  :ii»-  «:-an  1»^  maiif  i-Mhrr  >•»  it  will 
draw  waT»-r  r^a<lilv.  .^r  ^»  :t  w.-a't! 

m 

Mr.  ShadlH'h:     A niiiii:  !••  the  aiii«iUDt  «»f  dampness  you 

use. 

t^.       Whi'*h  ar*r  ih^-  ^Tri^nyr  tiief 

Mr.  ShadbnlT :  I  dvii'i  kn'»w:  fither  tiue  is  stroner  enough 
f«.»r  any  i»ra«;tieal  pui  !»•»«**-. 

i^.  1  WMuld  lik*^  *-■  a>k  why  in  making  the  specifieatit»n5 
for  r-i-ni^-nt  til^-.  afT»-r  <ayini:  that  they  shall  W  made  of  a  cer- 
tain mixture  and  watered  f'»r  ai  Irast  six  days,  they  require  them 
to  !>♦-  kept  twf-nty-f'iur  ilay>  "tN'forr  layinir  in  the  ground.  It 
Sfr-f-ms  t"  m»'  that  w^uid  !••-  iht-  l»»^t  place  t«»  eure  them. 

A.  rh«-r-  d«M'sn"i  >»-»'iii  tn  l»e  any  reason.  These  specifica- 
tions wiTr  writtt-n  SMnir-  time  asfn.  It  l«x»ks  reasonable  that  if 
you  f-ould  handle  th«'m  all  riL'ht,  yuu  could  lay  them  in  the  ditch, 
but  yon  haw  t«.»  wait  a  <'*-rtain  number  of  days  l>efore  you  can 
haul  th«^  til«\  and  throw  thi-m  on  the  wasr<m.  and  then  out  of  the 
wajron.  I  calculate  any  tilt-  I  ouu  lay  in  a  wajron.  and  throw 
out.  and  put  a  rod  throuL'h  it.  and  lay  in  the  ditch,  will  stand  all 
that  wouhl  be  required  of  it. 

Pres.  H. :  I  think  that  is  true.  I  mean  if  they  can  be 
handled,  th^y  can  be  uscil:  th»'r«f  is  no  dauj^er  in  using  them, 
(.'onerete  is  material  that  hardt^ns  well  in  moisture. 

On  eonwninir  at  twn  nVjock.  we  will  continue  the  discus- 
sion on  ci'mt'Ut  tile  an<l  drainatrr. 

Mr.  Lilly:  In  cnnsiderinir  this  matter  between  now  and 
then,  I  wish  that  every  »»ne  who  can  think  of  an  objection  will 
make  note,  so  he  won't  forLvt  it.  I  am  here  to  find  out,  if  I  can.  I 
don't  want  .some  one  else  to  know  what  I  can  know  if  I  can  find 
out  by  askiuL'  questions.  You  will  not  expose  your  ignorance  if 
vou  ask  anv  kind  of  questions  hen». 

I^-es.  H. :  AVe  will  continue  the  discussion  on  convening  at 
two  o'clock.  Mr.  M.  J.  IJeiuhart  has  the  next  number.  He  has 
bfen  iMrikiiiLT  t^^sts  iu  regard  to  standard  cement  sand,  using 
such  material  as  is  most  conunonly  available  to  us  cement  users. 

STANDARD  SAND  FOR  CEMENT  WORK 

M.  J.  Keinliart,  Ames,  Iowa. 

In  takiujr  up  this  subject  of  sands,  althtmfrh  with  one  prin- 
ei|);il  iiiiiibinieiitaj  object  in  view,  I  have  worked  along  two  some- 
wb.-it   ilitrereiit   lines. 

in  the  liist  place  tor  a  nuitttM*  of  comj)arison  largely,  or  in 
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tain  in  LT  but  thirty  per  f^nt  voi.ls.  while  the  urdinary  run  of 
Iowa  sands  contains  fn>m  thirty  tt»  forty  per  cent  voids.  It  is  a 
comparatively  coarse  sand,  and  largely  free  from  earthy  materials. 

To  U'lrin  with  all  that  failed  to  pass  a  No.  2  sieve  was  re- 
jected. This  was  a  vrry  small  per  cent  of  the  material,  about 
thre<*  per  cent,  and  it  was  the  trrades  fnmi  this  size  tlown  that 
wt're  used  in  makinir  the  mixtures. 

The  screens  used  in  >eparatin*r  the  sand  into  the  various 
sizes  were  as  follows:  The  N«i-  2,  or  two  meshes  per  lineal  inch: 
the  Xo.  4,  or  four  meshes  per  lineal  inrh:  the  No.  S.  No.  16.  No. 
30  and  the  No.  50  screens.  With  the  alK>ve  .screens  a  triven 
amount  of  material  was  divided  into  the  six  following  crraded 
sizes:  that  which  passed  the  No.  2  and  was  retained  on  the  No.  4: 
passed  the  No.  4  and  was  retained  on  the  No.  8:  pas.sed  No.  8  and 
was  retained  on  the  No.  16:  passed  No.  16  and  was  retained  on 
No.  30 :  passed  No.  30  and  retained  on  No.  50 :  and  finally  that 
which  passed  the  No.  50  sieve.  In  each  case  the  per  cent  of  the 
whole  was  determined  by  weight  and  the  voids  in  each  separate 
part  determined.  The  above  Fig.  1  shows  the  results  of  this 
se[)aration :  the  height  of  sand  in  each  short  tube  compared  to  the 
height  in  the  long  tube  shows  the  proportional  part  by  weight  of 
that  grade  compared  to  the  whole:  the  per  cent  of  voids  and  the 
grade  of  uuiterial  is  marked  over  each  tul)e. 

In  detemiining  the  voids  the  following  method  was  used: 
a  cylindrical  vessel  holding  about  a  pint  was  carefully  filled 
with  sand  up  to  a  horizcmtal  line  around  the  jar,  and  settled 
somewhat  by  shaking  and  tapping  the  sides  of  the  vessel,  but  not 
tamped,  and  then  weighed.  The  vessel  was  then  emptied  and  a 
certain  amount  of  water  poured  in,  approximately  i^rpial  in 
volume  to  the  voids  in  the  sand.  The  sand  was  again  carefully 
put  back  into  the  .jar  and  water  enough  removed  or  added  to 
cause  it  to  stand  just  to  tht*  level  of  the  line  around  the  gla.ss. 
The  difference  in  weight  between  the  vessel  filled  with  sand  and 
water,  and  the  weight  of  the  vessel  and  sand  alone  is  the  weight 
of  till*  wat«»r  required  to  fill  the  voids  of  the  .sand.  Next  the 
wtright  of  the  water  required  to  fill  the  vessel  up  to  the  horizontal 
line  wjjs  determined  and  by  the  following  expression  the  per 
cent  (d'  voids  was  calculated: 

Weight  of  water  required  to  fill  the  voids  ^    ^ 

^r  *  1        •  u*     f       4^ ^  100  5f=J<  voids. 

I  otal  weight  of  water 

In  ;il]  e;i.s<»s  twn  dctrTniluatiuns  were  made  and  the  average 

t;iken. 

N'exi.  ;i  iMojHTly  traded  sand  was  attemped,  by  putting  the 
rit:lit  jini'Minl  of  each  jrrade  of  sand  into  the  mixture.  The 
wi'ij:hl  «»r  a  c*ei'tain  amount  of  the  coarsest  material  was  found. 
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and  to  it  was  added  just  eDou^h  of  the  next  size  to  fill  the  voids. 
This  gave  a  material  made  up  of  particles  or  pebbles  which  pass- 
ed the  half-inch  mesh  screen  and  were  retained  on  the  eigrhth- 
inch  sieve.  The  voids  of  the  larjcre  size  was  44.2  per  cent:  of 
the  small  size  42.4  per  cent,  and  of  the  mixture  38.0  per  cent. 
To  the  mixture  was  then  added  enouprh  of  the  third  size  to  fill 
the  voids,  and  so  on  down  to  the  finest  material,  which  passed 
the  No.  50  sieve.  Table  I  shows  the  weight  and  voids  of  each 
material  and  mixture. 


TABLE 

I. 

PROPERLY  GRADED  SAND. 

Kind 

Quantity  in  Mixture 

nbined 

Passed 

Retained 
on 

Percent - 

aife 

Voids 

s< 

(parate 

2. 

oz. 

Cor 

No. 

2!  No. 

4 

44.2  ;3  lbs. 

No. 

4  No. 

S\  42.4    1  lb  . 

6.1 

oz. 

No. 

2!  No. 

8;  38.0 

4 

lbs. 

8.1 

oz.l 

No. 

8 -No. 

16i  43.4  11  lb. 

11.4 

OZ.i 

No. 

2 

No. 

16 

33.5 

6 

lbs. 

3.5 

oz. 

No. 

16  No. 

30 

38.7    2  lbs. 

1.4 

()Z.I 

1 

No. 

■  2  Xo. 

30i  28.9 

;  8 

lbs. 

5 

oz.' 

No. 

30iNo. 

50    38.1    2  lbs. 

6.4 

oz. 

No. 

2!Xo. 

50 

26.9 

iio 

lbs. 

11.4 

oz. 

No. 

50 

35.5    2  lbs. 

.14.1 

07..' 

No. 

2| 

24.4  1 

13 

lbs. 

9.5 

oz. 

Per  cent, 
of  Total 

"22.9" 
10.2 

12.6 
15.5 
17.6 

01    o 


It  will  be  observed  that  the  final  mixture  contained  24.4 
per  cent  voids,  the  original  sand  30  per  cent,  a  retluction  in  voids 
of  nearly  19  per  cent.  This  was  the  second  mixture  tried,  the 
other  by  adding?  an  excess  of  fine  material  each  time  gave  a 
slightly  larger  per  cent  of  voids.  Fig.  1  shows  the  comparative 
amounts  of  the  different  grades  of  sand  used.  Here  the  makeup 
of  the  natural  sand  can  be  readily  compared  to  that  of  the  prop- 
erly graded  sand. 

Next  a  mixture  that  would  be  pra(*ticable  for  improvin;::: 
sand  was  tried,  one  which  by  one  screening  of  the  sand  the 
voids  could  be  materially  reduced. 

It  is  a  generally  known  fact  that  if  to  ordinary  sand  fine 
pebbles  as  an  aggregate  be  added  a  stronger  mortar  can  be 
made  from  the  sand,  if  mixed  in  a  given  proportion.  So  it  was 
decided  to  add  to  the  ordinary  sand  a  certain  amount  of  aggre- 
gate which  passed  a  Xo.  2  siev<»  and  wns  retained  on  a  Xo.  16 
sieve.  To  determine  the  correct  proportion  to  add,  a  d(^t<M'niina- 
tion  was  made  to  find  the  per  crnt  of  aggregate  larger  than  that 
which  passed  a  Xo.  16  sieve  as  well  as  the  voids  of  the  aggre- 
gate. 
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It  wa«i  found  that  'S4  j-rr  o»-nt  «:opprd  on  the  Xo.  16  screen 
and  that  this  mat»-r:ai  had  '-^.2  per  iv-nt  T.>ids.  Starting  thus 
with  a  er*v^n  arri'^unt  of  thi>  •>»arse  ma tr rial  16  ibs.  .  the  proper 
amount  of  naiTira!  sand  to  add  in  ^rdrrr  to  just  dll  the  voids  was 
calculated  thu.s: 

Let  x=the  amount  of  coarse  material  or  aggregate  in  the 

sand. 

Let  y=the  total  weight  of  sand. 

Then, 

34 
Equation  '1;,  ^16— x)  x  -rr-r-  =  y— x,  and 

Equation  (2;,  x  =  '^^  j 

SoKing  y=10  pounds. 

In  other  words,  to  10  lbs.  of  sand  was  added  16  lbs.  of  the 
coarser  material,  and  this  mixture  contained  just  25  per  cent 
voids,  a  reduction  in  voids  of  nearly  17  per  cent. 

By  the  same  method  of  determination  the  proper  amoimt 
of  ap^rcfratf  to  add  to  any  sand  or  irravel  migrht  be  determined. 

In  order  to  shr»w  the  comparative  strengths  of  mortars  made 
from  the  three  sands,  the  natural,  the  properly  graded  mixture, 
and  the  mixture  improved  by  one  screening  only,  tests  have  been 
made,  both  for  tension  and  ct»mpression.  The  specimens  tested 
were  ordinary  briquettes  for  tensile  strength  and  six  inch  cubes 
for  compressive  strength.  Table  II  shows  the  comparative 
strengths  of  the  materials. 

The  results  show  the  value  of  having  the  graded  materials 
in  a  mixture  of  sand,  and  the  linr  material  in  the  proper  propor- 
tion to  fill  the  voids  in  the  larger  agsrregate.  This  was  not  a 
concrete  but  a  mortar  of  al)out  the  <"onsisteney  for  cement  blocks, 
tile,  p<»sts,  rtc.  In  the  natural  sand  there  was  a  deficiency  of 
both  the  eoarsi*  and  fine  material,  while  in  the  other  mechanical 
mixtures  this  fault  had  l)een  larirely  overcome.  In  the  former, 
mixed  in  a  proportion  of  1  tu  4  the  cement  was  insufficient  to 
fill  th«*  vojiU.  while  in  the  latter  ease  it  was  just  sufficient,  and 
li"iie«*  tin*  n->iilt>. 

I  r»'aliz('  tlmt  it  i<  inij)M>si])le  to  find  in  nature  a  sand  that 
will  rMiiijpjin*  to  a  i]n-fh;uii«*al  mixture  prepared  in  the  labora- 
toi-y,  ;in(|  tlijit  in  lii»'  >;nMe  pit  (n-  locatinn  in  a  stream  from  which 
sand  is  l;ik'«-n  t|j«'r«-  iniLrht  ]»i-  ••()nsid»^rable  variation.  I  neverthe- 
less rM>nsir|«r  ihjjt  it  would  1m*  ai.lvantatrcous  to  the  cement  user 
to  know  li'»w  tlh*  sjuid  li'-  is  usinL*^  does  coinpare  with  the  properly 
^Vinh't\  s;ind.  ALrnin,  it  uften  happens  that  any  one  of  several 
difi'en'iit  *^;in(ls  may  In*  us^d  with  little  or  no  difference  in  cost. 
For  these  reasons,  and  to  serve  somewhat  as  a  guide  in  selecting 


IOWA  CEMEXT  USERS  CONVEyTIOX 


39 


the  sands  to  use,  1  have  prepared  two  hundred  samples  of  me- 
chanically ]>roportioned  or  standard  sand  for  free  distribution 
to  the  niembei's  of  this  convention. 

On  examinati<m  of  these  samples  you  will  find  that  there  is 
about  the  right  amount  of  tine  material  to  fill  the  voids  in  the 
coarser,  and  that  is  what  we  want.  In  few  sands  is  there  an 
excess  of  coai*si»  material,  in  most  an  excess  of  the  fine,  but 
wherevei*  possible  to  find  a  sand  which  compares  favorably  with 
this  one  it  is  quite  certain,  that  for  cement  work,  you  have  a 
sand  that  is  not   far  wron^r. 
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made  sronger  mortar  than  the  clean  sand.  Even  as  much  as  twen- 
ty per  cent  of  clay  in  the  sand  did  not  affect  its  strength  qualities. 
They  were  even  greater.  But  altho  this  showed  in  the  tests,  I  did 
not  conclude  that  it  was  a  good  thing  to  use  dirty  sand.  The  bri- 
quets were  set  away  in  the  laboratory  down  stairs,  and  left  there 
in  water  all  that  summer.  During  that  time,  the  trays  in  which 
they  were  kept  began  to  leak,  and  dried  out.  There  was  just 
a  little  water  left  at  the  bottoms  when.  I  returned  in  the  fall,  and 
all  those  that  had  clay  and  loam  in  them  had  begun  to  peel  off 
and  crack,  while  those  made  with  the  natural  sand  showed  no 
signs  of  deterioration  whatever.  This  showed  that  while  clay 
or  loam  gave  strength,  they  did  not  give  lasting  qualities. 

Mr.  Wm.  Seafert:  What  was  the  strength  of  these  briquets! 

Mr.  Reinhart:  Well,  of  course  I  didn't  go  on  with  the 
tests ;  there  were  not  enough  left. 

Mr.  Ireland:  In  regard  to  the  use  of  hydrated  lime,  has 
any  one  here  tested  that? 

Pres.  B. :  I  have  no  doubt  a  niunber  have  used  hydrat- 
ed lime.  Would  be  glad  to  have  reports  on  that.  Mr.  Ire- 
land wishes  to  know  whether  the  addition  of  hydrated  lime 
makes  a  better  product  at  an  increased  cost  such  as  will  be  w^ar- 
ranted,  or  w^hether  it  adds  any  to  the  cost. .  Is  it  a  practical 
thing  to  use? 

Mr.  F.  Perkins :  Hydrated  lime  is  used  with  cement  in  our 
neighborhood  in  order  to  keep  the  cement  from  setting  so 
quickly  that  the  mason  is  not  able  to  use  it  in  brick  work  and 
work  of  that  class.  That  is  the  only  way  I  know  of  its  being 
used.  As  to  whether  it  increases  the  strength  of  the  cement, 
I  don't  know. 

Pres.  B. :  Its  use  in  making  blocks  was  ^Ir.  Ireland 's  par- 
ticular question. 

Mr.  Ireland:  My  object  in  trying  it  was  to  see  if  I  could 
get  a  smoother  finish  on  the  work,  more  like  i)olishcd  work. 

Mr.  Seafert:  Where  they  use  lime  in  mortar,  it  is  prepared 
six  months  ahead.  The  specifications  call  for  lime  to  be  slacked 
six  months  before  using.  If  they  make  a  paste  and  store  it 
for  six  months,  it  gives  a  finer  effect. 

Pres.  B. :  Has  any  one  anythintr  further  on  the  question 
of  sand  composition,  so  as  to  product*  better  results.  Maximum 
of  density  gives  maximum  strength.  Has  any  one  had  any  ex- 
perience in  regard  to  practical  means  of  increasing'  the  value  of 
the  sand  or  gravel  they  are  usiufr. 

Q.  Our  bank  sand  or  river  sand  is  «renerally  considered 
the  best.     I  have  used  both    and  the  result  has  been  t^ood. 

Pres.  B. :     What  have  vour  results  been  ? 
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A.  \V«»  hHV'»  hmi  th«^  h»*st  insults  wirh  hank  saml,  aniL 
without  lh«*  iiMi*  of  siMVfMis  on  -MthiM*  «)t'  the  shiuIh. 

Pn^s.   K.  •     .Inst   ;js  th»»y  «M)nn*  .* 

A.        y»»«<  <ii'. 

Pri*s.  R. :  Whs  yonr  nvi»r  srtn«l  rin«^ .'  Wonhl  it  irrade  up 
tho  sHm<»  in  pri'iportii^n.  in  lin«Mi«-ss,  ah  your  hank  irrav«^l  ? 

A.  r  think  it  wunlW.  hut  wi*  hail  not  a^  «jrood  results  with 
it  Hs  wo  \\iii\  wirh  rh<'  hank  ^an<l. 

f'r«N.  K. :  What  has  hoi*n  thi*  •='Xperi«^n<*t*  of  others'  Wlii»*li 
(?avp  th«'  Ix'st  n^^^nlt/  Afy  nxpfrienri-  has  l^ej^n  that  hank  sand 
in  oiir  vi«'inity  is  th«'  In'tt^r  •>!•  \h^.  two,  hut  I  would  not  say 
that  all  hank  snnrl  is.  f  si-hT-t  thi-  hest  sand  E  (*an  find,  and 
r  LTi't  hotter  rrsiilts  thnn  frnin  thr  riwr  sauil  availahl^'  in 
mv  Utf'fiWtv.     Fn  othi-r  plafi-s,  sand  tak^n  fnmi  the  stream  niiirht 

Q.        IMt«-r   r«'siilts  in    what  rli  reft  ion  .' 

fVfs.  F». :     Stronsr^T. 

y]r.  Kot\j)<>y:  f  havv"  hafi  j^ome  little  experiem^e  with  bank 
sarKJ.  anrj  find  fhat  it  rnakfs  <j(*(>{\  stron^r  work,  but  I  have  not 
bf*en  ahlf»  to  find  tiny  bank  sand  as  ^denn  as  river  sand.  I  get 
my  ma tf rial  rint  of  thf  \h's  .\foin»'S  rivrr.  I  could  firet  bank 
material  a  littlr  ^dM-aper,  but  I  do  not  consider  it  quite  so  lasting. 
River  sund  is  ?d>soliit<dy  rde«r  <*f  impnriti«*s. 

(f.       Mmv7'  y/»u  teste/l  yr»ur  b;ink  sand? 

Mr.  Krnn/'V:      I  have  nr»t. 

I'r^'S.  [',. :  Th^*  ti?rif'  has  eom*'  for  adjournment.  We  will 
mf'f't  liiTf  tfiis  aftrrrionn  ;it  2.     Meeting:  adjourned. 

THIRD  SESSION 
Thumday  Afternoon,  2  o'clock 

Addi'i'ss  hv  Srmitor  d.  P.  Dolliver. 

(H'nlhMnrn  ol'  I  In*  ( *<»nvi*nti(»n  :  It  se(»ms  a  little  odd  that 
I  ^hniild  I»r  «li;nvn  intn  ;i  ron vml ioFi  intercsti'd  in  the  products 
ol"  (MMMi-iit  Hnl  to  idl  y«»u  thr  honi'st  truth,  the  first  business 
th.Ml  I  «'\«<r  did  m  this  woj*Id  was  to  net  tlh»  ]>art  of  off-bearer 
in  ;i  hriiU  \;n«l  down  in  thr  mountains  of  West  Virjjjinia,  in 
oiih  r  io  .-hTuninljito  funds  mouirh  to  y:«'t  out  of  that  section  of 
tho  rojniiiy.  At  iha!  tinir.  this  de])artinent  of  industrial  art 
\\;t«.  :i  lilt  If  pruniiiv*'  in  its  dt*v»']opinent.  I  have  an  idea  that 
n«»  .]<  p;n  unrnl  oT  ;j«{»\.'  indusii'v  lias  sern  sueh  projrress  as  the 

4lrp;i]lni.'nt    I'l    i-l.-n    and    rork   inanuf;n*tun*s  in   the  last  thirty 

• 

\»';n^».  aiul  \\   :^  lin.r  ihr  itusiiirss  was  shinvintT  sijrns  of  life,  be- 
eanse  i!   ix  :hi'  most   aiu-irnl.  if  n*^!   thi'  most  honorable  oooupa- 
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tion,  of  mankind.  The  only  trace  we  have  of  the  earliest  civiliza- 
tion is  the  discovery  of  idols  and  building  materials  of  clay  and 
of  rock.  The  oldest  known  literature  in  the  world  was  written 
upon  a  column  of  rock.  In  making  excavations  in  Babylon,  Dr. 
Harper  of  the  University  of  Chicago,  discovered  some  of  these 
letters  dating  back  2500  years  before  Christ. 

So  you  see  you  are  in  the  oldest  business  there  is,  and  one 
of  the  most  profitable,  altho  you  do  not  seem  to  appreciate  that 
fact.  Having  a  little  piece  of  land  up  in  Webster  county  that 
contains  in  a  single  forty  acre  section,  a  deposit  of  cement  rock 
and  cement  clay  and  gypsum,  and  coal,  for  there  is  no  end  to 
the  resources  of  this  state  in  which  we  live,  I  wanted  to  put  in 
a  little  cement  plant  for  the  purpose  of  manufacturing  the  arti- 
cle, with  a  view  of  fitting  out  the  farm  upon  which  these  ma- 
terials are  located  as  it  ought  to  be.  I  asked  a  man  here  today, 
and  he  told  me  it  could  not  be  done  as  it  should  be  for  less  than 
$600,000.  The  minute  he  said  that,  I  recalled  a  session  of  the 
Brick  and  Tile  people  at  Des  Moines,  where  a  learned  brother 
read  an  essay,  saying  that  $50,000  was  the  least  possible  amount 
for  which  a  brick  plant  could  be  equipped.  In  the  five  minute 
discussion,  another  brother  got  up,  and  said  he  had  listened  with 
great  attention  to  the  learned  essay  in  which  it  was  proven  that 
a  brick  plant  could  not  be  equipped  for  less  than  $50,000,  and 
all  the  while  the  brother  was  speaking,  he  said  it  had  been  run- 
ning through  his  head,  **If  I  had  $50,000,  what  in  II would 

I  want  with  a  brick  vard." 

*f 

Now  I  would  not  have  come  over  here  if  I  had  not  got  it 
into  my  head  that  you  fellows  are  on  track  of  the  most  fruitful 
step  that  has  yet  been  taken  in  the  progress  of  the  building  up 
of  communities.  We  are  bothered  a  good  deal  now  about  trusts 
and  combines,  and  I  suppose  that  I  have  stayed  awake  nights 
worrying  about  what  was  going  to  happen  to  us  about  as  much 
as  anybody,  at  least  as  much  as  anybody  ought  to.  But  here 
lately,  I  have  been  feeling  more  comfortable  about  it,  and  strange 
enough,  I  got  my  comfort  and  drop  of  satisfaction  out  of  a 
hereditary  theology  which  came  from  my  honi(».  My  father  was 
a  preacher,  though  you  might  find  it  difficult  to  credit  that, 
and  he  always  claimed  that  God  made  this  world,  and  naturally 
it  was  his  opinion  that  the  Lord  had  made  a  fairly  good  world 
and  had  surrounded  it  with  foi-cos  and  intiuences  which  go 
pretty  far  in  the  direction  of  justice  and  equity  and  fair  deal- 
ing toward  men.  I  quit  worrying  about  nearly  everything  that 
is  happening  in  this  world,  because  it  is  literally  impossible  for 
anybody  to  organize  a  scheme  to  rol)  the  whole  conmiunity  until 
the  laws  which  Hod  has  made  are  rept^aled.  and  congress  has  not 
yet  undertaken  that  job. 
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I  have  studied  the  laws  of  eonsumption  with  a  view  of 
finding  out,  if  possible,  what  chanee  there  is  to  practice  the  arts 
of  extortion  and  injustice  in  a  market  place  like  ours,  and  I 
have  found  concealed  in  the  debris  one  law  of  which  you  are 
the  executors.  It  is  called  the  law  of  alternative  consumption, 
the  law  by  which  the  market  place  turns  naturally  from  a  thing 
that  is  too  high  in  value  to  another  that  answei-s  practically  the 
same  i)urpose;  so  that  nearly  everything,  while  it  may  be  a 
necressity,  has  natural  competition  that  is  not  set  on  foot,  either 
by  acts  of  congress  or  joint  resolutions  of  the  state  legislatures. 

Let  me  illustrate  what  I  mean.  One  of  the  most  perfect 
monoj)olies  in  the  United  States  is  the  manufacture  of  tin  plate; 
but  there  is  no  use  for  tin  plate  that  docs  not  have  a  hundred 
comj)etitors.  If  one  man  made  all  that  is  made  in  this  world, 
he  would  still  be  very  far  from  having  a  monopoly,  because  for 
every  article  manufactured  of  tin,  there  are  some  half  dozen 
articles  equally  good  and  some  of  them  infinitely  better.  Take 
the  tin  cuj) — how  many  competitors  does  the  tin  cup  have?  The 
tea  cup,  the  glass  goblet,  cups  in  a  dozen  fonns  from  the  iron  cup 
on  the  street  fountain  to  the  cup  of  gold  oi*  silver  wh\ch  is  ]>re- 
sented  to  us  in  our  infancy. 

Let  me  give  you  another  iUustration.  T  kind  of  think'  that 
the  Lord  intended  us  to  build  our  houses  out  of  wood:  he  /cer- 
tainly did  in  those  sections  of  the  country  where  you  had  to 
cut  down  ti'ees  before  you  could  g(^t  a  place  to  build  a  house.  If^ 
the  early  days,  it  was  perfectly  easy  to  build  a  hou.se  out  oi' 
wood,  but  we  have  been  guilty  in  the  United  States  of  the  most 
terrific  extravagance  of  our  resources.  We  have  allowed  men 
who  live  but  seventy-five  years  to  cut  down  trees  that  it  takes 
a  thoiLsand  years  to  produce,  and  IVom  all  over  the  United  States 
comes  the  cry  that  our  trees  are  going.  I  think  that  the  gov- 
ernment of  the  various  states,  and  of  the  I'nited  States,  would 
perform  an  act  of  far-sighted  wisdom  if  they  would  make  it 
almost  as  much  of  a  crime  to  cut  down  a  tree  as.it  is  to  kill  a 
man,  because  there  are  a  lot  of  fellows  we  could  do  without,  and 
there  is  no  y)Ossible  remedy  for  tlit*  destruction  of  life  and  civ- 
ilization incident  to  the  loss  of  tlu^  forests  of  our  country. 

Now,  the  scarcity  of  timber,  and  of  other  things  too  n\imer- 
ous  to  mention,  has  put  the  prices  of  ordinary  boards  so  high 
that  nobody  can  buy  them,  and  anybody  that  is  contemplating 
building  a  house,  or  a  hog  pen,  or  a  barn,  or  anything  else,  is 
lip  against  the  proposition  that  the  material  is  almost  out  of 
the  reach  of  the  average  citizen.  I^ut  the  l^ord  has  not  left  ua 
in  that  situation.  We  still  have  rocks,  bricks,  and  a  half  dozen 
other  things,  and  now  you  fallows  come  along  with  the  most 
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perfect  of  building  materiuls,  aiul  the  most  ondurinfr,  in  the  his- 
tory of  the  world.. 

I  am  building  a  house, — that  is  tt)  say,  I  am  fjointj  to  build 
a  house.  We  have  been  l)uil<li»jr  it,  my  wife  ajid  I,  for  the  hist 
iive  years,  and  we  hav4»irt  ^^ot  very  imieh  beyond  the  plans  and 
speeifieations;  you  needn't  lau«rh,  beeause  you  can  p:et  more  fun 
out  of  plans  and  speciH<*atii»ns  sometimes  than  out  of  the  house. 
The  very  minute  wt*  saw  the  price  of  wood  jroinjr  up,  we  be^an 
to  investigate  the  (piestion  of  building'  a  house  out  of  brick,  and 
we  have  jrot  it  fi^nin»d  now  so  w<"  know  wi*  can  build  a  lumse 
out  of  pressed  brick  within  two  hundred  dollars  as  cheap  as 
wood.  We  inten(h»d  to  build  out  ai'  brick  just  as  soon  as  wo 
could  ^et  the  money,  !)ut  we  postponed  it,  bt»cause  1  tell  my  wife 
that  within  iive  years  you  ])e()ple  will  have  wroup:ht  miracles  in 
the  supply  of  buildin^^  materials  in  the  T'nited  States,  of  which 
nobody  even  dreams  today.  And  that  is  the  n»ason  I  came 
over  here.     I  wanted  to  find  some  conjrenial  s(K*iety. 

Why,  I  have  seen  tive  miles  of  telegraph  poles  on  the  Penn- 
sylvania liailroad.  just  east  of  Chii-aj^o,  made  out  of  cement, 
and  far  out  upon  the  plains  of  western  Nebraska,  only  last  fall 
I  found  a  place  manufactnrinur  as  pretty  a  brick  as  you  ever 
saw  in  your  life,  and  they  color  it  from  a  bright  red  to  the 
beautiful  pink  of  strawberry  ice  en 'am. 

Now,  how  are  the  lumber  trusts  «roinjr  to  rob  us  on  buildinji: 
material  in  the  future?  Hut  you  say,  these  cement  fellows  are 
liable  to  form  a  combim*  and  sift  this  blue  mu<l  out  to  us  on 
terms  nt>t  af;freeable  to  the  economieal  conscience  of  the  country. 
Well,  I  don't  know  whether  they  are  or  not.  I  know  there  is 
a  tendency  to  take  as  bi^^  a  rake-off  on  thi»  connnodity  as  (*an  be 
done,  but  I  can't  believe  that  the  price  of  cement  can  be  per- 
manently kept  up  in  the  United  States. 

There  is  an(»ther  law  which  (Jod  made  an<l  has  not  repealed, 
which  I  call  the  law  of  maxinuim  consumption ;  that  law  by  vir- 
tue of  which  a  threat  business  moves  and  tlepends  uptm  its  mii^- 
nitude  and  not  on  r4)bbin«r  a  few  people  here  and  there.  I 
have  seen  this  illustrated  in  the  cast»  of  such  mcmopoiies  as  the 
American  Sujrar  Com])any.  They  hav«»  no  im)re  control  over 
the  price  of  supir  than  you  have;  if  they  raised  the  price  at 
the  wronjr  time,  it  would  mi*an  bankruptcy.  While  this  thinjjj 
has  become  a  necessity,  it  is  not  necessary  for  us  to  buy  every- 
thin)<  just  now.  I  remember  myself  when  the  ]»rici*  t>f  suirar  was 
thirty  or  forty  cents  a  pound,  and  the  per  capita  cimsumption  of 
sugar  in  the  Tnited  States  was  on  an  avera^^*  three  ]>onn(ls.  To- 
day, the  price  of  suirar  has  jrone  below  tiv(»  t'cnts  at  retail,  a!id  the 
consumption  of  it  is  nearly  seventy- five  j)ounds  for  the  a  vera. ire 
man,  woman  and  child.   I  n'call  in  the  old  Viririuia  homestead,  we 
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bought  it  by  the  barrel,  just  once  a  year,  and  it  was  a  sort  of  a 
celebration  when  we  got  the  next  year's  sugar.  We  carried  it 
carefully  into  the  house,  and  put  it  in  the  closet  under  the  stair- 
way. My  mother  locked  he  door,  and  kept  it  locked  always, 
although  one  of  the  tragedies  of  my  childhood  was  when 
the  door  happened  to  be  left  open,  and  I  entered  the  sacred 
precincts,  and  was  unable  to  get  my  head  out  of  the  barrel  be- 
iore  the  exercises  began. 

So  it  is  with  these  people  who  are  putting  in  these  great 
»nd  costly  plants  in  Iowa,  Kansas  and  Missouri.  I  have  stopped 
off  wherever  I  can  hear  of  one  of  these  plants  being  built.  I 
have  gone  to  see  it,  because  I  have  got  it  into  my  head  that  this 
proposition  that  you  are  interested  in  is  the  biggest  proposition 
in  the  industrial  work.  I  have  been  to  Independence  and  all 
those  natural  gas  cities  of  Kansas,  and  in  Missouri  and  Illinois 
and  ^lichigan,  wherever  I  can  hear  of  one  of  these  plants,  be- 
cause they  represent  an  infinite  addition  to  the  resources  of  the 
United  States. 

If  they  do  undertake  to  monopolize  the  manufacture  of  this 
product,  they  will  be  up  against  the  real  thing,  because  the  Lord 
never  made  a  world  where  a  few  people  could  gather  up  re- 
sources such  as  these. 

When  any  one  has  a  particularly  good  thing,  there  are  al- 
ways a  lot  of  amiable  looking  people  standing  near,  watching  the 
process,  ready  to  skim  the  cream  off,  and  by  and  by  some  one 
else  thinks  it  is  a  good  thing  for  him,  and  that  law  runs  through 
the  whole  world.  I  have  frequently  been  in  the  bam  yard  and 
watched  the  performances  of  the  domestic  fowls.  I  have  seen 
an  old  hen  get  hold  of  some  article,  big  and  juicy,  and  she  never 
eats  it:  she  picks  it  up  and  lays  it  down,  then  starts  on  the  run 
with  it,  lays  it  down  again ;  then  runs  around  the  barn  a  couple 
of  times,  and  by  and  by  she  lays  it  down  in  sheer  fatigue,  hav- 
ing learned  the  everlasting  lesson  that  whoever  has  a  good  thing 
in  this  world,  has  to  give  it  up  or  divide. 

I  have  studied  the*  market  place  and  have  found  that  our 
law  of  competition,  which  (lod  made  for  the  protection  of  his 
children  in  this  world,  has  not  yet  been  repealed,  and  it  can- 
not be  repeal(»(l  while  such  a  body  of  men  as  this  are  engaged  in 
manufacturing  the  products  for  which  cement  is  necessary.  If 
you  have  found  a  fixed  purpose  in  any  part  of  the  United  States 
to  monopolize  this  industry,  you  turn  this  convention,  you  men 
who  are  manufacturing  these  articles,  into  a  great  manufactur- 
ing enter|)rise.  Uncle  Sam  has  givcMi  some  good  examples  of 
this.  We  were  building  a  dam  in  Phoenix,  Arizona,  and  we 
askiM]  ])ids  on  cement  by  the  million  tons.  These  boys  who  were 
manufacturing  this  peculiar  blue  stuff,  they  said  that  Uncle  Sam 
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was  an  easy  proposition,  and  made  a  statement  of  their  fi«:ures 
that  bewildered  your  Uncle  Samuel.  He  wrote  to  the  depart- 
ment of  the  (ieolo<i:i(*al  Surv(»y  where  pretty  soon  they  found 
th^t  your  Unele  Sam  was  l)ein<r  touehed  for  about  two  mil- 
lion dollars.  Bein»r  sensitive  at  his  time  of  life,  he  stopped 
building  the  dam  long;  enough  to  build  a  plant  for  makinj?  Port- 
land cement,  and  is  now  turning  out  his  own  cement,  for  his 
own  dam,  and  paying  for  it  with  his  own  money. 

Now  it  lies  with  you  men  to  defeat  all  kinds  of  mcmopoly 
that  do  away  with  the  b(»nefits  that  have  come  fnmi  this  great 
step  in  the  development  of  the  world's  resources.  Let  men  know 
what  this  great  discovery  means  for  the  world,  and  you  will 
contribute  to  the  welfare  of  your  fellowmen  infinite  resources 
of  which  you  an*  the  stewards,  throughout  the  years  to  come. 
(Applause.) 

Pres.  B. :     The  first  niunber  on  the  printed  program  is  the 

Demonstration  of  Cement  Tests 
by  Professor  F.  C.  French. 

Mr.  French:  Mr.  Chairman,  (lentkMnen  of  the  Convention: 
When  the  secretary  asked  me  to  take  this  up  it  was  understood 
that  I  should  go  through  the  performance  of  .some  actual  tests 
that  are  made  in  testing  cenn^nt.  I  will  take  it  up  by  first  reading 
to  you  the  specifications  adopted  by  the  American  Society  for 
the  Proper  Testing  of  ^laterials  and  endorsed  and  rec(mmiended 
by  the  American  Society  of  (.'ivil  Engineers,  and  will  then  show 
vou  the  methods  thev  recommend  for  cement  tests. 

The  tests  recommended  by  tht*  AnuM'ican  Society  for  Test- 
ing Materials  are  as  follows: 

SPECIFIC    GRAVITV. 

The  apparatus  used  is  Le  Chatelier's  a[)paratus,  and  con- 
sists of  a  flask  of  120  cu.  cm.  capacity,  the  neck  of  wliich  is  20 
cm.  long,  and  in  the  middle  of  this  neck  is  a  bulb  coutnining 
20  cu.  cm.  The  neck  Iuin  a  diameter  of  nine  milliiiieters,  and  is 
graduated  into  tenths  of  a  cubic  eentinieter.  The  test  is  per- 
formed as  follows: 

Benzine  or  kerosene,  free  from  wattM*  is  introduced  into  the 
flask  up  to  the  bottom  of  tin*  bulb:  (U  gnnns  of  cement  pre- 
viously dried  in  a  temperature  of  212  degrees  F.  and  cooled  to 
the  temperature  of  the  li(juid.  is  introduced  into  the  iliisk 
through  a  glass  funnel,  until  the  li(|nid  rises  to  the  top  of  the 
bulb.  The  cement  remaining  is  then  weighed,  iind  the  ditYer- 
ence  between  this  weight  inul  the  (>4  grnnis  divided  by  the  dis- 
placed volume,  will  give  the  specific  gravity. 
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FINENESS  TEST. 

Sieves  used  in  this  test  are  20  cm.  in  diameter,  and  6  cm. 
high,  provided  with  a  pan  5  cm.  deep,  and  a  cover.  The  No. 
200  sieve  has  188  to  200  meshes  to  the  linear  inch,  and  the  No. 
100  sieve  has  96  to  100  meshes  per  linear  inch.  These  sieves 
fihould  be  made  from  brass  wire,  woven,  the  wires  being  .0024 
inches  in  diameter  for  the  No.  200,  and  .0045  inches  for  the  No. 
100.  Fifty  grams  of  the  cement  previously  dried  in  a  tempera- 
■ture  of  212  degrees  Fahrenheit  is  used,  and  the  method  is  as 
follows:  Holding  the  sieve  in  your  hand,  it  is  swung  back  and 
forth  at  the  rate  of  about  200  strokes  per  min.,  at  the  same  time 
:^ntly  striking  the  sieve  with  the  palm  of  the  other  hand.  The 
operation  is  continued  until  not  more  than  one-tenth  of  one  per 
cent  passes  through,  after  one  minute  of  continued  sieving.  The 
work  can  be  expedited  by  placing  in  the  sieve  a  quantity  of  large 
shot. 

.  TEST  FOR  NORMAL  CONSISTENCY. 

This  test  is  made  by  means  of  the  Vicat  needle  apparatus 
which  consists  of  a  rod  1  cm.  in  diameter,  weighing  200  grams, 
and  moving  in  a  frame  containing  a  scale  graduated  to  milli- 
meters. The  cement  for  this  test  is  placed  in  a  conical  hard 
rubber  ring,  7  cm.  in  diameter  at  the  base,  and' 4  cm.  high,  rest- 
ing on  a  glass  plate.  This  ring  is  filled  with  the  cement,  and  is 
mixed  with  the  proper  percentage  of  water,  when  the  needle  pen- 
etrates to  a  point  10  millimeters  below  the  top  of  the  ring.  Trial 
percentages  of  water  are  used  until  the  proper  one  is  found. 

TIME   OF   SETTING. 

This  test  is  made  with  the  Vicat  needle,  the  same  as  above, 
except  that  the  needle  has  a  diameter  of  1  millimeter.  A  rubber 
ring  is  filled  as  before  and  setting  is  said  to  have  commenced 
when  the  neiHlle  penetrates  to  a  i)oint  five  millimeters  above  the 
upper  surface  of  the  glass,  and  setting  is  said  to  have  finished 
whrn  the  needle  docs  not  visibly  sink  into  the  mass  of  cement. 

MixiNc;. 

Material  is  wciyfhed  and  placed  on  the  mixing  table,  having 
a  lop  <>r  sonu'  iion-al>s(>rl)in»r  siibstanrt^  such  as  glass  or  slate,  and 
a  cratiT  is  t'oniK'd  in  the  cent^M*.  into  which  the  proper  per- 
cent aire  nl'  water  is  pounnl  at  once.  The  cement  is  then  sifted 
into  rlie  water  until  the  water  is  all  ahs4U'l)ed,  which  should  re- 
quire about  one  minute.  The  mass  is  then  mixed  with  the  hands 
foi'  a  ])ei-io(l  of  one  and  one-half  minutes,  similar  to  the  process  of 
kneadinir  dough. 
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MOLDING. 

Molds  of  the  form  recommended  by  the  American  Society 
of  Civil  Engineers  are  filled  at  once,  and  he  cen^ent  is  pressed 
in  firmly  with  the  fingers.  The  top  is  then  smoothed  off  with  a 
trowel,  held  in  such  a  manner  as  to  exert  a  pressure  on  the  ce- 
ment in  the  molds.  The  mold  is  then  turned  over,  and  the  pro- 
cess repeated.  A  check  on  the  uniformity  of  molding  is  afforded 
by  weighing  the  briquets  just  prior  to  immersing  in  water. 
Briquets  which  vary  more  than  three  per  cent  in  weight  should 
be  rejected. 

STORcVGE  OP  TEST  PIECPIIS. 

A  moist  box  is  preferred  which  consists  of  a  box  made  of 
glass  or  slate  or  a  wooden  box  lined  with  zinc  or  tin,  and  this 
lining  covered  with  felt  which  is  kept  wet  with  water.  Where 
a  moist  box  is  not  available,  the  test  pieces  may  be  covered  with 
a  damp  cloth,  supported  just  above  the  pieces  on  a  wire  screen, 
and  both  ends  of  the  cloth  resting  in  a  pan  of  water,  so  that  the 
cloth  will  not  dry  out. 

TENSILE  STRENGTH. 

This  test  may  be  made  on  any  standard  machine  which  gives 
the  breaking  strength  in  pounds  per  square  inch.  The  machine 
used  in  the  College  is  an  old  style  shot  machine.  Care  should  be 
taken  in  centering  the  briquets  in  the  clips,  and  the  load  should  be 
applied  uniformly  at  the  rate  of  about  600  lbs.  per  minute.  The 
average  of  the  briquets  for  each  sample  of  cement  should  be 
taken  excluding  any  results  which  are  manifestly  unfair. 

CONSTANCY  OP  VOLUME. 

This  test  is  made  by  making  three  pats  each  1\U  cm.  in 
diameter,  by  V/^  cm.  thick  at  the  center,  and  tapering  to  a 
thin  edge.  These  pats  are  formed  on  glass  plates,  imd  kept 
in  moist  air  for  24  hours.  One  pat  is  then  innnersed  in  water  at 
70  degrees  P.  for  28  days.  A  similar  pat  is  riiaintained  in  air 
at  ordinary  temperature,  and  both  are  obsorv(»d  at  intervals. 
The  third  pat  is  exposed  in  any  convenient  way  in  an  atmo- 
sphere of  steam,  above  boiling  water,  in  a  loos(»ly  elosed  vessel 
for  a  period  of  five  hours.  To  pass  the  tests  satisfadorily  the 
pats  should  remain  firm  and  hard,  and  show  no  sIltiis  of  chock- 
ing, cracking,  or  distortion.  Should  the  pat  leave  the  <^lass, 
distortion  may  be  detected  with  a  strai«rht  edire,  api>lie(l  to  the 
surface  which  was  in  (contact  with  the  irlass.  A  failun*  to  pass 
the  accelerated  test  would  not  l)e  cause  f(»r  rejectini;  tli*^  cement, 
but  such  cement  should  be  retained  until  the  2S  day  tests  could 
be  completed. 
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Pres.  H. :  We  will  now  go  back  to  the  question  of  cement  as 
used  in  drainajje,  and  will  re-open  the  discussion  that  was  in- 
terrupted at  the  noon  hour.  We  will  have  a  talk  on  this  sub- 
ject by  .Air.  II;  C.  Shadbolt. 

;Mr.  Shadbolt:  ]\Ir.  President,  Gentlemen. — It  is  not  my 
forte,  speaking  before  the  public,  and  I  cannot  see  why  this  com- 
mittee has  put  me  on  to  talk  on  the  manufacture  of  cement 
tile.  I  assure  you  that  what  I  do  not  know  about  cement  tile 
would  make  a  big  book.  I  havt*  been  associated  something  like 
six  or  seven  months  with  the  manufacture  of  cement  tile.  Of 
course  I  made  experiments  along  certain  lines  and  drew  my  own 
conclusions,  and  I  can  assure  you  they  are  not  of  a  scientific 
nature. 

The  small  tile  I  have  made  and  sold  to  the  public  w-ere  a 
1  to  4  mixture.  By  small  tile  I  mean  tile  that  are  from  4  to  12 
inches  in  diameter,  inclusive.  All  the  tile  from  13  to  24  inches 
were  of  1  to  3  mixture. 

I  made  up  a  lot  of  samples  on  the  28th  day  of  December, 
which  I  shipped  as  baggage  when  I  came  dow^n  here,  but  they 
were  not  handled  as  carefully  as  they  might  have  been,  and 
being  young  tile  there  were  quite  a  number  of  them  broken. 
I  also  shipped  down  quite  a  few  that  I  had  taken  from  my  stock 
tile  to  be  tested  to  find  out  what  I  was  doing  and  to  know  what 
proportions  I  would  have  to  use  to  make  good  tile  from  the  sand 
I  was  using. 

The  tile  that  I  have  taken  for  the  experiments  were  made 
from  1  to  3,  1  to  4,  1  to  5,  1  to  6,  and  1  to  7  mixtures.  They 
were  made,  as  I  say  on  the  28th  day  of  December.  The  mix- 
tures were  pro[)ortioned  by  the  use  of  a  box  holding  exactly  one 
cubic  foot,  and  neither  cement  nor  sand  were  tamped  into  the 
box.  As  I  understand  it,  a  cubic  foot  of  cement  should  weigh 
95*  pounds,  but  by  pouring  it  into  the  box  you  get  only  85 
pounds.  After  getting  the  mixture,  it  was  moistened  just 
enough  so  that  when  taken  in  the  hand  and  compressed  it  would 
stand  without  crumbling.  It  was  then  manufactured  into  tile, 
placed  (in  th(^  shelves  and  allowed  to  stand  for  eighteen  hours  be- 
fon*  it  would  stand  watering.  After  this  the  tile  were  given  all 
the  water  they  would  absorb  three  times  each  day  for  five  days. 

Thev  were  then  allowed  to  drv. 

•  •' 

Xone  of  these  tile  wen»  what  w(mld  be  called  weak  mixtures 
for  tile,  except  the  1  to  7  mixture. 

Tlie  engineering  department  of  the  college  has  been  kind 
<*n()utrh  to  test  souH"  of  these  tile  for  their  crushing  strength, 
and  has  given  me  th(^  results  of  the  tests  of  the  different  classes 
of  tile. 

Th<*  tile  that  were  broken  are  here  in  the  room,  and  show 
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how  they  broke  under  the  pressure  exerted.  The  tile  was  laid 
in  a  box  and  imbedded  in  sand,  with  a  block  put  on  top,  and  the 
tests  of  the  different  tile  showed  the  following  results : 

4-inch  tile,  1  to  3  mixture,  stood  a  crushing  pressure  of  715  lbs. 
4-inch  tile,  1  to  4  mixture,  stood  a  crushing  pressure  of  755  lbs. 
4-inch  tile,  1  to  5  mixture,  stood  a  crushing  pressure  of  370  lbs. 
4-inch  tile,  1  to  6  mixture,  stood  a  crushing  pressure  of  390  lbs. 
5-inch  tile,  1  to  6  mixture,  stood  a  crushing  pressure  of  340  lbs. 

4-inch  tile,  1  to  7,  w^hich  I  did  not  consider  a  proper  mix- 
ture, broke  at  285  lbs. 

5-inch  tile,  1  to  7,  broke  at  275  lbs. 

6-inch  tile,  1  to  7,  broke  at  495  lbs. 

The  test  of  the  stock  tile,  which  were  made  during  Novem- 
ber, shows  the  following  results. 

4-inch  tile,  1  to  4,  stood  crushing  strain  of  795  lbs. 
5-inch  tile,  1  to  4,  stood  crushing  strain  of  1035  lbs. 
6-inch  tile,  1  to  4,  stood  crushing  strain  of    795  lbs. 

The  4-inch  which  you  see  before  you  stood  a  strain  of  980 
pounds  and  retained  its  shape,  showing  but  a  snuiU  crack. 
These  tile  were  all  treated  as  explained  before,  and  this  I  find, 
after  experimenting,  is  the  best  method  of  treatment.  I  had  in 
,this  lot  one  5-inch  tile  which  was  tested  and  stood  a  crushing 
strain  of  685  pounds.  This  tile  was  allowed  to  stand  twelve 
hours,  watered  four  times,  placed  under  the  eaves  where  it 
alternately  got  the  drip  and  frost  for  seven  days,  after  which  it 
was  taken  in  and  thawed  out  and  dried.  You  will  see  that  this 
tile  stood  nearly  the  .same  crushing  strain  as  the  tile  of  the  same 
mixture  that  was  tested  just  before  it.  My  reason  for  doing 
this  was  to  ascertain  whether  or  not  freezing  would  affect  the 
tile  after  a  certain  amount  of  crystallization  had  taken  place, 
and  I  am  of  the  opinion  that  freezing  does  not  hurt  lile  after 
crystallization  has  bone  on  for  from  twenty-four  to  thirty-six 
hours. 

In  breaking  these  tile,  in  evt^ry  instance  they  broke  into 
four  pieces  lengthwise  of  the  tile. 

Taking  into  consideration  th(»  fact  that  thesr  tile  were 
all  manufactured  in  the  winter  time  when  crystallization  is  slow 
to  start  and  given  little  or  no  chance  to  cure  ])roperly,  I  think 
they  stood  exceptionally  good  tests  for  strength.  It  is  conclusive 
in  my  mind,  from  the  tests  shown,  that  tile  made  in  the  winter 
time  should  be  handled  with  great  care  and  retained  in  Ihc  house 
a  longer  period  of  time,  given  more  wattM^  and  allowed  more 
time  for  curing.     While  I  have  not  been  an  ndvocate  of  low 
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grade  mixtures  in  making  tile,  we  must  not  overlook  the  fact 
that  the  h)wer  grade  mixtures  are  better  tile  for  drainage  pur- 
poses, pioviding  they  ean  be  made  strong  enough  to  do  the 
work  properly.  The  1  to  3  tile  absorbs  very  little  moisture, 
while  a  1  to  4  takes  moisture  very  readily,  and  you  c^n  run  a 
stream  of  water  directly  through  a  tile  made  of  1  to  5  mixture. 
I  think  i\  tile  of  1  to  5  mixture,  with  the  proper  sand  would  be 
the  right  mixture  to  use  for  all  small  tile,  that  is,  from  4  to  12 
inehes.  In  my  mind,  the  mixture  to  Ik*  used  for  larger  tile 
should  not  be  less  than  1  to  4. 

1  have  had  but  little  experience  along  this  line,  but  I  think 
by  the  first  of  May  I  will  have  had  a  great  deal,  as  I  have  about 
7000  dollars'  worth  of  them  strung  out  along  a  ditch.  The  tile 
were  to  be  laid  last  fall,  but  the  contractor  for  the  open  work 
did  not  get  the  ditch  completed  in  time  to  put  in,  this  work. 
These  tile  are  standing  in  water  all  the  way  from  one  and  one- 
half  to  two  feet  deep,  and,  if  you  consider  this  a  test  of  cement, 
it  will  probably  be  made  on  the  ditch  this  winter,  and  I  will  find 
it  out  in  the  spring. 

-  As  I  have  said  before,  my  experience  in  the  manufacture  of 
cement  tile  is  very  limited.  I  am  but  a  beginner;  I  came  here 
to  learn  what  I  could  in  regard  to  the  manufacture  of  cenient 
tile.  I  am  ])erfcctly  willing  to  state  what  I  know  and  if  my  ex- 
perience will  help  anyone  I  assure  you  I  am  glad  to  give  it.  It 
places  me  in  rather  an  embarrassing  position,  not  being  a  good 
talker  before  an  audience.  If  there  are  any  questions  you  wish 
to  a.sk  that  I  can  answer,  I  will  be  pleased  to  do  so.  In  the  mean- 
time, the  tile  are  here  and  you  can  see  the  sand  in  the  mixture 
used  and  satisfy  yourselves  as  to  whether  the  tile  are  good  for 
anvthing  or  not. 

Q.  What  are  the  largest  size  tile  you  make  from  1  to  5 
mixture? 

A.  T  have  made  no  tile  over  6  inches  of  a  1  to  5  mixture. 
The  10  and  V2  I  make  1  to  :i. 

1^.       Was  tile  pressure  put  on  th(»  side  of  the  tile? 

A.  Directly  on  to]).  They  were  ])laced  in  a  scpiare  box, 
sand  was  packed  at  bottom,  sides  and  top  of  the  tile,  and  the 
pressure  applied  fioni  tlie  top. 

(^.       \V(M'e  your  fiirures  giv(Mi  to  the  square  inch? 

A.       \o.     Only  to  show  breaking  y)ressure. 

<^.  'Dial  is  the  actual  pi'essure  tliat  was  put  on  the  tile 
ill  the  box,  without  retrard  to  the  surfa<M»  over  which  it  was 
distributed  .' 

.\.       The  ju-essure  was  distributed  over  the  whole  surface. 

(^.  Can  they  br  made  clicaj>  mouirh  to  compete  with  the 
clav  tile  .' 
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A.  That  j^ll  depeuds  on  the  size  you  make  and  the  mix- 
ture you  use. 

Q.      Well,  basing  it  on  a  1  to  5  mixture? 

A.  With  a  1  to  5  mixture,  you  cannot  compete  in  cost, 
but  you  can  compete  at  nearly  every  i)oint  in  the  state  as  far  as 
the  selling  price  is  concerned. 

Q.       How  does  the  test  compare  with  the  clay  tile  test? 

A.  I  never  saw  a  test  of  clay  tile  myself,  and  so  do  not 
know. 

A.       About  three  times  as  strong  as  <*lay. 

Q.       Do  you  make  large  cement  tile? 

A.      I  do. 

Q.       IIow  largi'  before  you  reinforce  them. 

A.      Reinforce  after  24  inches. 

Q.      What  method? 

A.  A  hoop  wire  is  used  for  reinforcement  a  great  deal ; 
it  seems  to  be  the  best  thing  we  have  struck  so  far. 

Q.       How  would  clay  tile  of  24  inches  compare  with  cement 

A.      The  price  we  have  been  able  to  secure  for  tile  of  that 
tile,  as  far  as  price  is  concerned, 
kind  is  about  30  per  cent  in  excess  of  the  cost  of  cement. 

Q.       Is  this  for  ordinarv  straight  tile? 

A.      Yes. 

Q.       How  long  do  you  leave  the  molds  on  large  tile? 

A.       Take  them  off  at  once. 

Q.      What  is  sand  worth  a  yard? 

A.       75  cents  with  us. 

Q.  For  the  purpose  of  comparing  cement  with  clay,  say 
3-inch  tile  is  worth  two  cents;  what  would  the  cement  tile  be 
worth  approxinuitely  ? 

A.      Of  a  1  to  4  mixture,  approximately  the  same. 

Q.      What  is  the  cost  of  making .' 

A.  VcF'y  close  to  the  selling  j)rice.  Of  course  these  tile 
have  different  prices  in  different  localities.  There  ar<»  no  two 
men  that  I  have  talked  with  that  produce  tln^r  tib'  at  the  same 
cost. 

Q.  Figuring  on  the  cost  of  tile  th«*rc,  an*  tlu'y  made  by 
hand  or  machine? 

A.      By  machine. 

Q.       What  difference  is  there? 

A.       A  vast  difference. 

Q.      I  mean  in  the  price. 

A.  The  nearest  conclusirui  T  can  irive  you  on  thnt  is  <m 
the  manufacture  of  twnlvi*  in<*h  tile.  Three  men,  U)V  instance, 
will  make  eighty  12-inch  tile  by  hand. 

Q.      In  lO'hours? 
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A.  Yes.  That  will  be  about  the  average  you  will  get  with 
hand  tamped  molds,  while  you  can  make  2000  12-inch  by  ma- 
chine. 

Q.      What  kind  of  power  do  you  use? 

A.      Gasoline. 

Q.      How  many  horee  power? 

A.      Ten. 

Q.      Do  you  make. large  tile  by  machinery? 

A.       As  high  as  12-inch. 

Q.       Have  you  tried  steam  curing  your  tile? 

A.      No. 

Q.  Do  you  know  of  any  cases  where  they  have  collapsed 
in  the  ditch? 

A.  I  do  not,  but  while  we  are  on  the  subject,  will  say 
of  the  tile  that  stood  685  pounds  pressure,  that  in  breaking  they 
broke  right  thru  the  pebbles  and  in  all  of  these  tests  which 
you  see  here,  you  will  find  the  small  pebbles  were  broken. 

Q.      What  do  you  figure  the  thickness  and  the  cost  of  30- 
inch  cement  tile,  and  how  thick  you  do  make  them? 
A.      Well,  what  mixture  do  you  want? 

I  presume  1  to  3,  or  4. 

W'ell,  30.ineh  tile,  1  to  3  mixture,  sells  for  about  $1.00 


Q. 
A. 

per  foot. 

Q. 

A. 

Q. 

A. 


How  thick  is  the  body  of  the  tile? 

Two  and  one-half  inches. 

What  is  the  weight  of  the  cement  tile? 

Thcv  weight  as  follows:  24-in.  tile,  150  lbs.;  22-in., 
135  lbs.:  20-in.,  120  lbs.;  18-in.  tile,  100  lbs.;  16-in.  tile,  83  lbs.; 
15-in.  tile,  60  lbs. :  14-in.,  50  lbs. :  12-in.  tile,  38  lbs. ;  10-in.  tile, 
28  lbs.:  9-in.  tile,  24  lbs.:  8-in.,  18V>  lbs.;  7-in.  tile,  16  lbs.;  6- 
in.  tile,  13  lbs. :  5-in.  tile,  9  lbs.,  and  4-in.  tile,  QYo  lbs. 

Q.       How  thick  is  your  24-inch  tile? 

A.       Two  inches  thick. 

Q.  What  would  be  the  approximate  value  of  the  24-inch 
tile  i)er  foot  ? 

A.       It  varies  some.     'J'hey  generally  intend  to  get  60  to 

65  e<Mils- 

Q.  When  you  s])eak  of  reinforcing  with  4  to  6  wnres,  is 
that  for  two  foot  long  or  one  fogt? 

A.       Two   frrt    long. 

(j.       Wliat   mimhrr  wire  do  you  use? 

A.       No.  9. 

Q.       Smooth  or  twisted  wire? 

A.       Sniootli. 

Q.       Oalvanizcd  or  black? 

A.      Galvanized. 
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Q.      Barbed  wire? 

A.      No. 

Q.      What  did  you  say  was  the  retail  price  od  24-inch  tile? 

A.       Retail  from  55  cents  to  65  cents  per  foot. 

Mr.  Shadbolt:     I  have. 

Q.      What  do  you  figure  they  cost? 

Mr.  S. :  From  ten  to  fifteen  per  cent  more,  owint,'  to  your 
workmen. 

Q.       Do  you  reinforce  that  work? 

Mr.  S. :  I  do  not.  In  making  24-inch  tile  your  three  men 
ouf?ht  to  turn  out  sixty  tile  per  day,  ten  hours'  work.  With  the 
.sewer  pipe,  you  will  only  ^^et  fifty  tile  per  day. 

Q.       How  large  sewer  pipe? 

Mr.  S. :     I  have  made  24-inch. 

Q.  I  would  like  to  ask  if  any  gentleman  presen^  has  had 
any  experience  in  curing  tile  or  other  cement  i)roduct  by  steam. 

R.  We  are  making  small  tile,  no  large  ones,  but  I  expect 
we  will  have  to  come  to  it.  We  are  within  about  eighty  feet  of  the 
electric  light  plant  in  our  town,  and  are  using  some  of  their 
exhaust  steam.  We  started  up  about  the  first  of  November. 
The  steaming  is  all  right.  It  hastens  the  setting,  because  it  is 
warm.  I  do  not  know  that  steam  is  any  stronger  than  water, 
nor  do  I  know  that  the  tile  are  finally  any  stronger,  but  we  can 
take  our  tile  out  sooner.  We  have  been  told  that  thev  can  be 
cured  in  twelve  hours,  and  also  told  twenty-four  hours,  but  I 
don't  believe  it  is  possible  to  do  that.  But  we  hare  taken  them 
out  when  they  are  two  and  one-half  days  old,  or  three,  and  had 
no  trouble  by  crushing.  We  shipped  on  Wednesday  a  ear  of  tile 
that  were  made  on  Thursday  the  week  before,  and  found  one  hun- 
dred and  thirty  broken  in  that  car.  These  ought  not  to  have  been 
shipped;  we  knew  better,  but  the  fellow  wanted  them.  He  put 
them  in  the  ground  and  about  five  weeks  later  came  to  pay  for 
the  tile.  We  asked  him  how  the  new  tile  came  out,  and  he  said 
they  were  just  as  soFid  as  anything.     These  were  steam  cured  tile. 

Q.      Do  you  use  any  water  at  all? 

A.  We  do  when  we  notice  they  arc  getting  too  dry.  We 
cannot  steam  the  room  when  we  are  constantly  going  into  and 
out  of  it.  Now  we  heat  this  building  with  st(»am.  We  take  the 
temperature  outside  into  consideration  when  we  turn  on  the 
steam  heat.  If  we  get  it  too  hot  there  is  no  steam  inside,  and 
the  tile  may  get  dry. 

Q.      What  per  cent,  of  cement  do  you  use? 

A.      5  to  1. 

Q.       How  large  tile  do  you  make? 

A.       Twelve-inch,  from  four  to  twelve. 

On  the  matter  of  freezing:     We  quit  one  Saturday  noon, 


M  THE  IOWA  ENGINEER 


and  Monday  noon  I  took  a  four-inch  steam  cured  tile  and  put 
it  in  a  pail  of  water  and  soaked  it  well.  I  then  laid  it  out  where 
the  northwest  wind  could  strike  it  and  let  it  freeze  two  days. 
Then  I  took  it  into  the  house  and  set  it  by  the  stove,  and  when 
it  thawed  out  it  was  just  the  same  as  before  freezing.  It  was 
no  harder.  So  I  kept  it  by  the  stove,  dried  it,  then  placed  it  in 
a  tub  of  water  and  soaked  it;  then  dried  it,  and  the  tile  began 
to  get  hard.  I  have  not  got  a  tile  in  my  yard  harder  than  that 
one  became.  The  freezing  seemed  to  aid  the  process  of  harden- 
ing. 

Q.  How  does  the  cost  of  the  4-inch  tile  of  cement  compare 
with  the  clay  tile? 

A.  I  am  not  familiar  with  the  cost  of  clay  tile,  therefore 
cannot  answer  that. 

Q.      Can  you  compete  with  clay  tile? 

« 

A.  We  don't  know  what  we  are  going  to  do;  we  aim  to 
get  a  footing,  and  none  of  us  make  any  money. 

Q.      At  what  price  do  you  retail  four-inch  tile  ? 

A.      $20.00. 

Q.      What  do  clay  tile  sell  at  there,  same  size? 

A.      $20.50. 

Q.  Have  you  ever  tried  curing  cement  products  by  steam- 
ing with  pressure? 

A.      No  sir,  we  have  not. 

Q.  Is  not  that  the  way  they  get  the  good  curing  by  steam, 
to  cure  under  pressure? 

A.  I  understand  that  is  the  way  they  do  when  they  want 
to  take  it  out  in  a  very  short  time  after  it  is  put  in. 

Pres.  B.:     Are  there  any  other  questions? 

Q.  Has  any  one  had  any  experience  in  using  cement  well 
curbing  ? 

A.  About  twenty-five  years  ago  a  party  came  to  our  place 
and  put  in  our  well  a  concrete  curbing.  That  well  has  stood 
there  ever  since.  Last  year  we  ])uilt  a  sidewalk  w-hich  ran  di- 
rectly over  the  top  of  this  well.  The  curb  had.  to  be  removed, 
and  it  was  in  a  state  of  perfect  preservation.  There  were  no 
cracks  as  far  as  I  could  s(h\     It  has  been  there  twenty-five  years. 

Mr.  (i.  M.  McAllister:  I  live  in  Minnesota.  Last  year  I 
i)()u^rht  a  lot  of  \\U\  hn\  did  not  get  them  all  put  in  in  the  fall. 
Ill  Iho  spriiii:,  when  I  want(»d  to  put  them  in,  I  had  but  very 
few  tile  left.  1  would  like  to  ask  some  who  make  cement  tile 
if  theirs  will  do  the  same  thing? 

A.  Will  tell  you  about  that  next  May.  Mr.  Shadbolt 
lias  $7nOn.(M)  worth  strun»r  out  along  ditches  in  just  that  condi- 
tion. 


(< 
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Mr.  Shadbolt:  I  am  wondering  if  the  $7000.00  will  be 
strung  out  there  when  spring  comes. 

Pres.  B. :    Mr.  P.  P.  Comoli  will  now  take  up  the  subject 

MONOLITHIC  CONSTRUCTION  AND  EXTERIOR  FINISH 

FOR  BUILDINGS 

To  the  President  and  Members  of  the  Convention  of  the  Iowa 

Association  of  Cement  Users: 

Gentlemen :  I  have  been  requested  to  submit  a  paper  upon 
Monolithic  Construction  and  Exterior  Finish  for  Buildings,** 
and  I  take  pleasure  in  submitting  the  following  expressed  in  my 
own  peculiar  way,  and  trust  that  what  I  say  may  be  of  some 
value  to  the  Association. 

Cement  construction  dates  back  to  the  time  of  the  Romans. 
These  people  secured  good  results  from  a  mixture  of  slaked  lime, 
volcanic  dust,  sand  and  broken  stone.  Even  this  combination, 
crude  in  comparison  with  Portland  cement  concrete,  produced  an 
artificial  stone  which  has  stood  the  test  of  nearly  two  thousand 
years,  as  evidenced  by  many  works  in  Rome  which  are  today  in  a 
perfect  state  of  preservation. 

** Portland  cement*'  is  an  invention  of  modern  times, — its 
universal  use  the  matter  of  a  quarter  of  a  century.  The  honor 
of  djscovery  belongs  to  Joseph  Aspdin,  of  Leeds,  England, 
who  took  out  a  patent  in  1824  for  its  manufacture.  **  Portland 
cement"  is  so  called  because  of  its  resemblance  in  color  to  a 
then  popular  limestone  quarried  on  the  Island  of  Portland. 

Manufacture  was  begun  in  1825,  but  progress  was  slow 
until  about  1850,  when,  through  improved  methods  and  general 
recognition  of  its  merits  as  a  building  material,  commercial  suc- 
cess was  assured.  About  this  time  the  manufacture  of  Portland 
cement  was  taken  up  by  the  French  and  Germans,  and  by 
reason  of  their  more  scientific  efforts,  both  the  method  of  manu- 
facture and  quality  of  the  finished  ])n)(luct  were  greatly  im- 
proved. 

Portland  cement  was  first  brought  to  the  Tuited  States  in 
1865.  It  was  first  manufactured  in  this  countrv  in  1872,  but 
not  until  1896  did  the  annual  domestic  production  reach  the  mil- 
lion barrel  mark,  and  in  1006  it  is  safe  to  state  that  it  had 
reached  fifty  million  barrels.  These  figun»s  go  to  show  its 
adaptability  for  all  kinds  of  const nicti(m  and  the  time  seems 
not  far  distant  when  it  will  supersede  most  all  other  material, 
if  it  be  properly  handled  by  competent  workmen. 

The  making  of  a  home  is  an  epoch  in  one's  career,  and 
before  that  eventful  time  comes  it  is  a  good  thing  to  inake  a 
careful  investigation  into  the  relative  merits  of  hiiilding  ma- 
terials and  to  choose  those  wliich  may  insure  permaneni-y  as 
well  as  comfort,  archit<ictural  l)eautv  and  strength.     J)ural)ilitv 
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of  materials  has  at  all  times  distinguished  one  nation  from  an- 
other, and  it  will  be  so  for  all  time.  Care  and  thought  are  well 
spent,  therefore,  in  determining  of  what  the  walls  of  a  house 
shall  be  eonstrueted,  and  the  observing  builder  has  eome  to 
acknowledge  the  superiority  of  concrete  from  the  view  point  of 
economy  and  comfort. 

The  economical  advantage  is  always  to  be  considered,  and 
in  this  case  it  is  certainly  obvious  on  account  of  its  remarkable 
durability,  freedom  from  decay  and  the  saving  in  the  use  of 
paint.  The  original  cost  will,  of  course,  vary  according  to*  the 
location  of  the  property,  but  it  will  be  found  that  concrete  in 
many  forms  can  be  used  nearly  as  cheaply  as  perishable  wood. 
Should  a  house  be  constructed  merely  as  an  investment,  a  con- 
crete building  will  be  found  to  outclass  all  others,  since  it  re- 
tains its  original  value  for  centuries,  while  other  forms  of  con- 
struction rapidly  depreciate. 

Comfort  is  one  of  the  chief  requirements  of  American  living 
and  has  been  found  mostly  in  evidence  in  a  cement  concrete 
house;  this  because  the  walls  are  rendered  warmer  in  the  win- 
ter, cooler  in  the  summer  and  more  completely  sanitary  than 
those  built  with  any  other  material.  The  adaptability  of  ce- 
ment concrete  to  any  form  of  construction  has  been  demon- 
strated to  the  satisfaction  of  builders  everywhere. 

In  some  states  the  cost  of  insurance  on  a  concrete  building 
is  extremelv  low  and  in  manv  instances  owners  have  ceased  to 
insure, — the  dangers  from  storms,  floods  and  fires  being  less- 
ened in  a  proportionate  degree.  In  the  monolithic  process  the 
concrete  is  poured  into  forms  and  built  up  where  the  stnicture 
is  to  stand.  This  type  of  structure  has  been  strongly  recom- 
mended by  the  highest  authority  of  Europe  and  of  this  country. 
It  is  known  to  have  withstood  the  terrific  shocks  of  earthquakes 
and  fire  is  prevented  from  reaching  the  steel  to  destroy  its 
value. 

Solid  wall  reinforced  construction  is  used  in  factories,  ware- 
houses and  structures  of  like  character. 

The  hollow  wall  reinforced  construction,  which  has  been 
the  occasion  of  lively  interest  to  those  studying  modern  building 
methods,  consists  of  tying  two  walls  together  with  pieces  of  iron 
or  wire  at  regular  intervals.  This  stylo,  while  more  expensive, 
is  considen^d  th(»  b(»st  form  of  construction  for  all  climates  as 
1h<»  air  space  thus  formed  acts  as  a  barrier  to  either  excessive 
hcHt  or  cxtreine  cold  and  it  can  be  safely  plastered  on  the  inside 
walls  witliout  fear  of  frost  and  moisture  penetrating  them, — 
a(lvant;i«r«'s  which  more  than  olfset  the  slight  additional  cost. 

The  best  wav  to  })uild  a  ccmcrete  wall  is  to  set  the  forms  in- 
side  and  out,  leaving  the  desired  space  which  you  intend  to 
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fill.  The  form  should  be  made  of  rough  lumber,  thus  giving 
the  concrete  a  rough  exterior  surface, — when  the  forms  are  re- 
moved and  it  is  ready  for  the  finishing  coat.  This  will  give  a 
better  chance  to  make  a  bond  to  the  body.  In  case  trimmings 
and  ornaments  of  any  kind  are  desired  on  the  outside  of  a 
building,  the  forms  can  be  made  of  dressed  lumber  or  metal. 
This  ornamental  form  should  be  well  greased  with  oil  or  soapy 
water  or  with  any  other  liquid  of  similar  nature.  This  part 
of  the  work  will  not  necessitate  any  further  finish,  but  will  al- 
ways retain  its  natural  beautj'  after  the  rest  of  the  work  is  done. 
By  this  method  you  can  put  up  your  building,  remove  the 
forms,  and  then  commence  at  the  top  and  go  down,  putting  on 
any  class  of  finish  desired  and  where  it  is  needed,  to  suit  the 
taste  of  the  owner  or  architect. 

Hollow  wall  is  made  in  the  same  manner  as  the  solid  wall 
construction,  only  the  core  is  built  in  sections  about  two  feet 
high  and  rests  on  the  iron  or  wire  used  to  tie  the  walls  together. 
These  irons  should  be  long  enough  to  extend  half  way  through 
each  wall  and  the  distance  between  them  will  depend  on  the 
strength  required  in  the  wall.  There  should,  however,  be  a 
layer  of  them  every  time  the  core  form  is  raised.  The  top  and 
ends  of  this  style  of  wall  should  be  filled  solid  the  last  four  or 
six  inches,  thereby  forming  a  dead-air  space.  To  do  any  good, 
this  dead-air  space  must  be  continuous  and  not  partial.  All 
of  this  form  of  construction  can  be  reinforced  and  adapted  to 
support  any  kind  of  floor. 

Theoretically  and  thru  ex{)erimentation  by  engineers  at 
experimental  stations,  governments  have  obtained  a  great  deal 
of  data  as  to  the  value  and  possibilities  of  this  wonderful  material 
for  structural  work.  Much  has  been  learned  regarding  aggre- 
gates of  sand,  gravel,  or  stone  and  the  methods  of  reinforcement 
to  stand  weights  and  pressures.  But  there  is  still  plenty  of 
room  for  practical  workers  to  apply  the  principles  which  de- 
termine architectural  beauty  and  make  for  pleasing  efToct  in 
the  exterior  finish  of  buildings. 

This  class  of  work  cannot  all  be  learned  by  reading  nor 
by  explanation,  without  either  some  actual  practic(»  on  such 
work,  or  through  a  training  school,  or  by  jipprenticeship  as  it  is 
done  in  Europe. 

Engineers  and  architects,  experienced  in  desiirning  this  class 
of  work,  should  be  employed  in  preparing  the  pbms  for  houses 
or  other  large  structures,  and  should  co-operate  with  praetieal 
authority  to  facilitate  its  construetion  jind  to  «ret  the  best  results. 
There  are  numerous  ways  of  nrriviuj;  at  this  end,  and  each  man 
in  charge  of  such  work  nuist  exercise  his  ingenuity  in  the  use 
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of  the  mat*'rials  at  hand,  ami  adopt  to*-  method  best  suited  to  his 
requireni»'nt.s. 

The  irt»'thods  uf  tini^hiDif  on  the  exterior,  such  as  wood, 
hollow  bliHi'k.  brick,  stone  and  conr-rete  buildings,  are  various. 
On  all  such  buildinirs  th»-  *mirr  appearance  can  be  made  the 
same,  and  if  water  pr«K>iinL'  is  need»?d  it  can  be  applied  with  the 
best  results  at  this  tinit^  and  the  meth^jd  is  very  simple  and  in- 
expensivH.  Take  a  concrete  wall  or  a  building  as  an  illustra- 
tion :  First,  after  the  building  is  constructed  and  the  forms  are 
removi-d.  you  must  commence  from  the  lop  in  preparing  the 
walls  to  receive  the  finish  you  intend  to  put  on.  by  wetting  the 
wall  thoroughly  accordinL'  to  the  workman's  judgment.  Then, 
mortjir  of  tbe  pninortion  of  two  ]yp  ts  sand  and  one  parr  cement 
is  put  on  with  a  plastering  tn^wel.  if  the  wall  is  sufficiently  rough 
to  insure  a  gooil  bond.  But  if  the  surface  is  too  smooth,  the 
mortar  must  be  of  a  softer  consistency  and  must  be  put  on  with 
force  by  throwing  it  with  a  brick  trowel.  It  reaches  the  wall  in 
a  spattering  dash  and  is  allowed  to  stand  until  set,  thus  giving 
a  bond.  Then  you  can  proceed  by  putting  it  on  with  n  plaster- 
ing trowel  again  as  in  the  first  case,  bring  it  to  an  even  surface 
and  mark  off  any  design  desired,  with  the  proper  tools,  while 
the  cement  is  yet  in  the  moist  state.  If  the  comer  blocks,  belt 
courses,  window  sills,  caps,  brackets  and  all  such  work  are  put 
on.  thev  must  be  left  in  a  smooth  condition  and  until  the  entire 
building  is  covered. 

If  a  rough  coat  finish  is  desired,  start  over  the  whole  thing 
again,  wetting  the  wall  and  preparing  more  mortar  of  the  proper 
consistency.  This  must  l)e  put  on  with  a  broom  made  of  fine 
tree  limbs.  Standing  about  two  feet  from  the  wall,  the  broom 
is  dipped  in  the  mortar,  and  then  struck  with  a  round  piece  of 
wood,  held  in  the  otlier  hand.  This  allows  the  mortar  to  reach 
the  wall  in  a  spraying  fashion.  Repeat  this  until  it  comes  out 
in  a  rough  form,  but  before  it  hardens  clean  off  the  parts  where 
the  trimming  comes.  This  makes  the  trimming  look  better  as 
the  coating  which  has  been  over  it  has  bleached  it.  This  opera- 
tion can  go  on  until  the  building  is  completed.  By  putting  water 
on  as  soon  as  it  will  stand  it,  no  laps  will  show,  nor  discoloration 
from  a  day's  work,  nor  other  defects. 

rolorinL'  can  be  mixed  in  the  cement  as  desired,  with  good 
n-sMlt>,  This  work  can  be  done  in  connection  with  any  building 
iii;it«ri;il.  ;iii(l  will  answer  as  a  back  ground  for  the  structure, 
>,li'iv.  iii'j  nlV  the  irininiing  plainly.     Xo  lime  should  be  used. 

J  tnisi  iny  i'»*m«rks  hav«»  proved  of  interest  and  value  to  you 
;jfi<j  in  «orH'lusi«ni  permit  mt*  to  thank  you  for  your  kind  attention. 

Soinr  «liscussion  follow<»d  the  presentation  of  this  paper  af- 
ter which  the  convention  adjourned  to  meet  again  in  the  evening. 
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FOURTH  SESSION 

Thursday  evening,  8  o'clock 

Music  by  the  College  Glee  Club. 

President  Binphani :  The  first  paper  is  by  Prof.  T.  II.  ^lae- 
Donald,  of  the  Good  Roads  Commission  of  the  state.  He  will 
speak  on  the  subject 

CONCRETE  CULVERTS  AND  BRIDGES 
Hindrances  and  Helps 

The  important  work  of  such  gatherings  as  this  is  not  alto- 
gether the  discussion  of  ways  and  means  of  handling  materials 
and  labor  or  of  the  methods  of  pursuing  work  actually  begun. 
There  must  be  a  demand  from  the  public,  and  an  intelligent 
want  created  throughout  the  state  for  the  construction  which 
you  advocate  before  there  need  be  any  methods  of  doing  the  work. 

Public  Opinion. 

The  influence  of  public  opinion  is  one  of  the  chief  factors  to 
be  enlisted  in  the  behalf  of  concrete  culverts  and  bridges  versus 
all  the  other  kinds  of  such  structures  that  an»  so  enthusiastically 
advertised  and  advocated.  It  lies  entirely  within  the  possibili- 
ties of  such  a  convention  to  enter  upon  a  work  of  public  educa- 
tion in  matters  relating  to  concrete  construction.  This  is  very 
true  of  work  paid  for  by  the  private  purse,  and  yet  how  much 
more  so  of  work  paid  for  by  the  public  purse.  The  private  indi- 
vidual will  acquaint  himself  with  prevailing  prices  and  value,  if 
interested,  but  the  public  will  accept  hearsay  many  times  and  be 
guided  accordingly.  The  real  facts  in  many  pieces  of  public 
work  are  often  sadly  contorted  by  misconnected  rural  t'ilephones 
and  misinformed  neighborhood  councils.  This  being  true  it  is 
little  wonder  that  the  public  officers  such  as  township  trustees 
and  county  supervisors  are  slow  to  respond  to  their  own  better 
judgments,  knowing  full  well  that  the  voters  often  judge  quickly 
and  harshly. 

It  is  a  fact,  recognized  with  some  personal  chagrin,  that  the 
work  of  the  Itighway  Commission  has  contributed  to  the  defeat 
at  the  recent  election  of  a  number  of  most  intelligent  and  hon- 
orable supervisors  we  have  known.  This  has  happened  because 
certain  reforms  have  been  undertaken,  the  real  signifii*ance  of 
which  have  not  been  clearlv  undiTstood.  The  circumstances  of 
one  of  these  cases  is  enlightening  as  showing  the  iiitluonce  of 
public  opinion.  We  prepared  plans  and  speeilReations  for  a 
splendid  concrete  bridge  to  take  tlie  place  of  an  eighty-foot  wood- 


e2  THE  IOWA  ESQISEER 

en  structure.  A  public  letting  was  held  and  two  bids  received, 
and  the  contract  awarded  to  the  lower  bidder  at  a  very  reasonable 
price.  The  bridge  was  constructed  and  is  by  far  the  best  in  the 
county,  but  at  the  fall  election  the  supervisor  in  charge  was  de- 
feated by  a  few  votes.  The  sequel  to  this  tale  is  the  interesting 
part.  The  bridge  work  for  the  coming  year  has  just  been  let  to 
the  foreman  who  built  the  concrete  bridge  on  a  percentage  basis, 
bidding  for  himself  while  still  apparently  working  for  the  bridge 
company  by  the  year.  The  rumor  had  been  quietly  spread 
among  the  farmers  that  there  was  a  discrepancy  of  several  hun- 
dred dollars  between  the  real  value  and  the  contract  price  of  the 
bridge,  although  the  letting  was  public,  the  contract  and  speci- 
fications on  file  with  the  auditor  and  all  the  warrants  issued  in 
payment  published.  The  real  object  of  spreading  such  a  report 
was  to  get  a  splendid  business  man  off  the  board  and  also  to  win 
favor  with  the  opposite  party.  The  whole  matter  is  now  tied 
up  in  the  courts.  Had  the  facts  and  figures  been  well  known 
and  understood  by  the  public,  no  such  occurrences  would  have 
been  possible,  and  certainly  no  such  contract  for  the  coming  year 
would  have  been  entered  into  as  was  actually  done,  as  the  compen- 
sation was  to  be  a  percentage,  based  upon  the  cost  of  the  work, 
besides  other  c<mditions  which  could  not  have  been  fulfilled.  With 
this  form  of  contract  there  would  be  no  inducements  to  the  fore- 
man in  charge  to  keep  down  the  cost  of  the  work,  but  on  the  con- 
trary there  wt)uld  be  an  incentive  to  run  a  large  pay  roll  and  to 
allow  waste  of  material. 

Incongnufus  Disigns. 

Based  upon  an  incomplete  knowledge  of  the  subject,  many 
structures  of  incongruous  de>>ign  have  ])een  built,  which  have 
proven  expensive  and  unsatisfactory.  This  has  usually  been 
done  where  the  trustees  or  supervisors  have  taken  charge  of  the 
gangs  and  ]>ut  in  their  own  designs.  While  it  is  true  that  steel 
and  I'oiicn'te,  properly  used,  make  an  ideal  combination,  it  is 
equally  \v\u^  that  pieces  of  old  iron  scattered  heterogeneously 
throuirh  tln»  structure  would  be  of  considerably  more  value  to  the 
juuk  drijJtM*  than  to  the  ])ri(lge  builder,  and  yet  some  men  have 
wa!it<'(l  to  us<»  for  nMufon'ing  purposes,  small  pieces  of  bolts, 
rods,  ir.is  pipe,  and  on  one  occasion  an  old  force  pump  was 
olVeiM^d  for  this  purpose. 

Mnst  of  tln'  iTrors  are  made  in  the  interest  of  cheapness, 
but  ;i  short  inv»'stiL'nti«»n  will  show  how  this  fails  to  be  true  econ- 
omy. Fur  iii.stiinri'.  not  so  v(M*y  far  away  is  a  concrete  bridge 
a))ulrM«'nt,  tli*-  middle  i)jirt  of  whieh  was  placed  upon  piling,  and 
till'  witi«>^s  M[)on  the  soil.  The  win<rs  have  now  cracked  loose  from 
the  aliutmeiit  proper,  as  was  inevitable  from  the  very  nature  of 
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the  material.  Again  there  is  the  case  of  the  bridge  abutment  that 
was  pushed  over  in  one  piece  because  the  base  was  not  wide 
enough  to  resist  the  overturning  ^thrust  of  the  earth.  In  both 
these  cases  the  designs  were  properly  prei)ared,  but  the  super- 
visor changed  them  to  save,  as  he  thought,  in  the  cost  of  the  work. 
Practically  all  the  failures  can  be  traced  to  just  such  mistakes  in 
design,  or  else  to  poor  workmanship,  as  it  is  infrequent  to  find 
any  failure  due  to  poor  material.  One  inexperienced  man  built 
an  eight-foot  fiat-top  culvert  which  collapsed  as  soon  as  the  forms 
were  removed.  His  explanati<m  to  the  supervisor  in  charge 
was  that  the  concrete  had  been  put  in  on  a  hot  day,  and  that  he 
thought  its  quality  had  been  injured  thereby.  Such  an  explan- 
ation would  be  ridiculous  were  it  not  i)athetic  that  any  super- 
visor would  believe  such  an  explanation  of  a  failure,  caused  un- 
doubtedly by  a  poor  design  or  faulty  construction.  Again, 
there  is  the  case  of  the  bridge  company  which  put  in  bridge 
abutments  five  feet  high  and  four  feet  wMde.  This  was  done  on 
a  very  simple  job  but  the  concrete  was  paid  for  at  the  rate  of 
$13.50  per  cubic  yard.  Such  facts  as  these  prejudice  the  minds 
of  people  against  a  material  unexcelled  for  such  j)uri)()ses. 

Verbal  Co)dracts. 

It  is  the  exception  rather  than  the  rule  to  find  fih>d  in  any 
county  complete  plans  and  specifications  of  the  work  that  is  be- 
ing done.  Just  at  this  time  it  is  to  the  interest  of  every  con- 
tractor or  builder  who  is  using  concrete  for  public  purposes  to 
insist  that  complete  plans,  specifications  and  contracts  for  such 
work  be  on  file  and  open  to  public  inspection.  They  an^  the  best 
witnesses  if  any  opposition  or  discussitm  arise  later.  One  super- 
visor contracted  for  three  (»oncrete  culverts  for  a  lump  sum,  spec- 
ifying the  location,  but  nothing  in  regard  to  the  length  of  span, 
or  the  design  required. 

Poor  M at f rial. 

Another  of  the  hindrances  to  the  best  development  of  con- 
crete construction  is  the  poor  material  that  is  being  used  for  the 
aggregate  in  some  sections  of  the  state.  Much  sand  that  is  en- 
tirely too  fine  to  make  concrete  is  used  even  when  it  has  to  be 
shipped  considerable  distances.  This  is  i>robably  due  to  the  fact 
that  crushed  stone  is  not  readily  obtainable,  and  its  general  dis- 
tribution has  not  been  begun.  The  actual  number  of  crushing 
plants  in  the  state  is  very  small  and  yet  there  an^  many  places 
where  these  could  be  installed  with  much  ])n)fit.  Some  quarries 
cannot  now  be  operated  at  a  profit  due  to  the  largo  p Tcciitage 
of  waste  material  which  must  be  handled,  which,  if  run  through 
a  crusher,  would  readily  be  usable  for  concrete  and  rond  pur- 
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poses.  The  savin sr  «>f  '■emt^'nr  •>tT'H''rr-».l.  and  the  increased  quality 
of  the  coniTK^-  w.  Ill  111  r»^ail:ly  justify  a  -^mall  additional  expendi- 
ture per  yard  f^r  sti-ne  ..v»^r  rhat  -t  -tand.  where  the  material 
has  to  be  shipped. 

S^iVr   t'r\i.<htr  Plant. 

This  opens  up  an  imp'-rtanr  pt.inr  «'t  the  establishment  of 
eru.sher  plant.s  a:  the  stare  p.enitent:ar>-  at  Anamosa.  There  is 
almost  iinlimiiKd  ^:i>nt-  whieh.  if  erushtrti.  would  be  valuable  for 
these  purpr.s»-s.  an«:i  :h»-  i;«  nviet  laKir  «*i«uld  be  iiised  in  this  way 
so  as  n«»t  T«»  •vimp*^:^-  with  any  other  tr^tahlished  business.  For  a 
considerable  {-ft^rii-l  nini-h  waste  >ti»ne  has  been  loaded  on  ears 
an<l  triv.-n  ro  tht-  railn»a«is  mrr»-ly  t**  have  it  hauled  out  of  the 
way.  an<l  there  is  n«'i  r^-a-si-n  why  this  stone,  pn^perly  prepared, 
shoulil  ni»r  he  'li>trinuted  free  .if  all  i-rfst  except  freisrht  to  the 
counties.  i-spei^i^jUy  t"  th'»sr  .v.unties  where  material  for  concrete 
and  ri>ad  built  1  in l'  eannot  he  f«>und-  A  census  of  the  crusher 
plants  of  the  ^tate  showii  that  the  quantity  of  stone  si.^ld  ti^  coim- 
ties  for  either  ri»ad  or  cnneret*:*  purp««ses  is  alm«?st  neelieible.  and 
such  a  >Tare  i-ru>her  wmild  n«"»t  interfere,  as  was  said  before,  with 
any  estah]i>hed  business.  Th-  state  •»!  Illinois  has  in  operation 
now  threr*  i-nisher  plants  at  her  p<.-n;tentiaries.  In  many  cases 
the  raiir«"ad>  ai-r»*pt  erushrd  st.»ne  for  ballast  in  payment  for  the 
freiL'ht.  Th'-y  havf  also  Sf-i-iired  very  favorable  freight  rates 
on  St 'me  >htjT  iiut  fmni  th*->e  ij'sarri*^.  amountingr  to  one-half  cent 
per  Tmh  mi  If-,  the  minimum  rharuv  heiuj:  twcnty-tive  cents  which 
wiiuld  deliver  the  ^innr  :••  a  radius  of  tifty  miles.  With  crushed 
stone  li^aib-d  mu  lH»ard  i-ars  a:  Anamosa  and  with  as  favorable 
freiirht  rat'-s  as  ar^  already  ♦-xisTinu'  in  Illinois,  the  development 
I  if  I'onrr.-t'-  Work  in  a  number  tif  counties  would  be  much  en- 
«'r»urai.'*'«l. 

!>•  inOfi>trnfi:tft  Cuh:»  I'fs. 

Til'-  HiL'hwav  < '..MjinivsioM.  i.r«M-rtMlinir  on  the  theorv  that  in 
iMMuy  .:i>:;iij.-.>  *•>•-.-; ul'  i>  I't-lifvini:**  have  helped  to  construct  in 
v.'ir-..ii^  ;>;.■■-  i-t"  TJi--  ^T;-.:''  ^!!iall  «MilvtM'ts  i»n  the  request  of  town- 
-!.:■'  ■  ■■  ■>  '■■'  :ViK.  i'Tj.l  Thi>  :^  Ih^lpinu'  to  develop  a  >'?ntiment 
I'.-  h  '  ■'  ',  ■  •  ■■  :.^*:  ; -ti'-ii  l-M-aily.  This  is  balanced  in  some 
••.'-  -.  '■■.■•■.•?.  •■;.  •;.■  ^iTii'aviii'ahh'  imprt-ssinn  which  ^iinu*  con- 
■  ir:.  .11  ■,:■•-  :.;-.-  r:..i.i'  \\h»ii  puT  in  by  men  who  do  not 
iir;'i  ■■■  ■•:.::.:.:  .:.i:    -i"  th*-  iiiati'i-ial.     It  would  seem  a  par- 

:!.'.;...    ^   :.'.      \ -.:  *     ''.'j:;.!  a   ;\vo.t'H'»t   box  culvert,  but  *me 

r !.'! .    •.•.-•-,•.:     :  •:.  X  J..;.;  ha>  'TarUfd  aeross  the  top  from 

I'M'!  •■•    :  ..    :  ■!    ■.  ..  :•'         ■  -.■  ■  • -i^li  wiili  ihe  tirst  hea^*^•  load  over 
It 


IOWA  CEMENT  V8ER8  CONVENTION  65 


Plam  and  Specifications. 

Many  plans  and  specifications  for  ordinary  sizes  of  culverts 
and  bridges  have  been  prepared  and  sent  out  to  different  sections 
in  the  state  during  the  past  year,  and  this  plan  will  be  followed 
for  the  coming  year.  With  the  limited  appropriation  now  avail- 
able the  practical  construction  that  can  be  done  and  the  number 
of  counties  that  can  be  visited  by  the  commission  is  very  small, 
but  an  attempt  has  been  made  to  be  present  w^hen  the  contracts 
for  the  larger  structures  have  been  let.  There  have  been  in- 
stances where  the  officials  on  receipt  of  the  plans,  acting  as  fore- 
men in  charge  of  the  work,  have  caused  the  cost  of  the  completed 
structures  to  run  very  high.  This  is  one  of  the  special  hindr- 
ances in  the  work.  There  is  little  encouragement  to  the  local 
cement  worker  to  e<iuip  himself  for  doing  county  and  township 
work  wuth  the  knowledge  that  the  trustee  or  supervisor  may  take 
charge  of  the  work.  It  is  entirely  opposed  to  the  law  and  con- 
trary to  public  policy. 

Bulletins, 

Such  information  as  has  been  thought  would  be  practical 
and  timely  has  been  incorporated  in  the  various  bulletins  issued 
by  the  commission  on  the  subject  of  culverts  and  bridges,  which 
are  for  free  distribution. 

Experime ntal  Work. 

There  is  just  now  being  installed  a  beam  testing  machine 
which  will  test  beams  up  to  thirty  feet  in  length,  and  a  series  of 
experiments  have  been  undertaken  to  determine  the  relative  effi- 
ciencies of  different  kinds  of  reinforcing  material,  such  as  patent- 
ed steel,  plain  steel,  and  old  railroad  iron.  Another  series  of 
tests  is  being  undertaken  with  sections  of  culverts  having  both 
slab  form  and  arched  form.  The  results  of  these  tests  will  be 
published  in  bulletin  form  when  completed. 


President  Bingham:     The  next  paper  will  be 
FIELD  NOTES  OF  A  CONCRETE  QANQ 

Paper  written  by  Henry  llaag,  (\\-ehairiiian  Bonrd  of  Supervis- 
ors, and  D.  E.  Donovan,  foreman  of  the  Conerete 
*  Gang,  Oreene  ('oiinty,  Iowa. 

Five  years  ago  (Ireene  county,  by  its  l)oa!*<l  of  su|>ervisors, 
decided  to  put  in  a  few  n^inforeed  eonerete  bridjres.  They  let 
the  first  contract  to  the  Marsh  Bridge  Company  for  the  (M»nst ruc- 
tion of  a  bridge  over  Hardin  Creek,  consisting  of  two  spans,  each 
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Jh'  jr.'Ic/'  lufirl  liii?  fli»-  •nrk  iit\t\  't,r\(i'j*"i  w-rr-  so  hiffhly  appre- 
'.i,'i'\  ^rl.l^  Ui«  fi<iiir#l  r|i«i/|if|  to  irivr-  two  sM*'h  hridees  to  each 
hi/ri<Ji;|.  'Ihr''  ml vrl '.  ■' itli  foiir-fnoT  wat'TWay,  six  cul- 
•  lU  .'iHi  ::ij;  l«»'il  A  ;ii<i\\  ii  % .  -six  fiilv'Tts  with  fiL'Ut-foot  watCF- 
Ml  v.  'iiir  fill- II I  Willi  jiii  Inni  wyiliTwav.  t  wr»  lirjilcrs  of  tonrteen- 
T'lfii  <)Miii.  iiiiil  Ivvn  hniU"-'  "I"  •%i\t«M'n-f<Hit  span  were  built  diir- 
nut  I  III  srii'Miii  Till-  hnjii-fl  lijiN  passed  a  resolution  orderiue  in 
rnmiii  II  iifliii  nnilnrriMl  l»iidjri's  for  this  year.  All  these  bridc- 
.<  Ill  (in  I II  riiiiiii\  nrr  uidrr  than  th(^  ordinary  bridge,  eaeh 
liiivinji  II  I  Willi  \  I'lMii  i-lrjir  rn;iil\\jiy  with  an  extreme  outside 
\^  ii|ili  mI  I  wi  iiI\  I\m»  I'rii  'I'lh-v  an'  all  of  the  type  known  as  the 
qliih  ••!  lint  liip  liiidri'  'I'his  t'nrni  is  simple  to  build,  and  there 
i:j  Mil  w.r.i.  i»l  luMibn  Tlh'  lops  o(  thesi*  bridges  are  from  ten 
in.  h.  .  I.'  IwiIm-  imhi-s  thu-k,  luiilt   of  tumcrete  and  reinforeed 
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In  the  matter  of  gravel,  Greene  county  has  distributed  here 
and  there  in  pits  and  along  the  banks  of  the  Coon  river  sufficient 
good  gravel  to  surface  all  its  roads  and  to  construct  its  bridges. 
The  river  gravel  is  the  best  from  the  fact  that  it  is  absolutely 
clean  and  free  from  dirt.  Some  of  the  pit  gravel  is  good,  but 
most  of  it  would  require  washing  to  take  out  the  dirt  and  soil. 
It  is  a  hard  matter  to  state  to  this  meeting  just  what  constitutes 
a  good  gravel  for  concrete,  but  at  least  it  must  be  clean  and  free 
from  earth  or  soil  to  make  a  good  quality  of  concrete.  Some 
gravel,  if  mixed  one  to  six  will  make  a  better  concrete  than  other 
gravel  mixed  one  to  four,  and  this  can  only  be  determined  by 
experience  in  the  use  of  the  same. 

No  person  can  make  an  accurate  estimate  of  what  such  a 
bridge  is  going  to  cost  per  cubic  yard  of  concrete,  because  there 
are  so  many  factors  for  or  against  such  cost.  For  instance,  in 
the  matter  of  excavation  for  bridge  and  foundations,  in  some 
cases  the  surface  has  looked  well  and  yet  logs  lengthwise  and 
crosswise,  old  willow  roots  and  stumps,  and  in  other  cases  quick 
sand  have  been  encountered,  which  required  curbing  to  allow  of 
excavation  to  sufficient  depth  to  secure  good  hard  footing.  It 
is  invariably  necessary  to  go  from  two  to  three  feet  under  the 
bed  of  the  stream  to  secure  good  footings  and  in  several  instances 
four  or  five  feet  of  excavation  has  been  necessary  to  secure  a  solid 
base.  In  all  foundations  the  footings  have  been  about  two  feet 
wide  and  as  high  as  need  be  to  get  above  the  water  and  dirt. 
In  the  footings  is  used  considerable  broken  rock  as  this  cheapens 
the  cost  of  concrete.  The  aim  is  to  go  sufficiently  deep  to  get 
below  any  possible  wash,  but  the  streams  in  Greene  county  are 
sluggish  and  do  not  wash  deep  ditches. 

Before  the  foundation  concrete  sets,  steel  rods,  bars  or  an- 
gles are  placed,  letting  them  extend  sufficiently  high  to  reach  inta 
the  floor  from  three  to  six  inches.  After  this  all  forms  for  the 
walls,  wings  and  floor  are  built  before  any  more  concrete  is  put 
in.  No  carpenter  is  employed,  every  man  on  the  job  having  been 
taught  to  take  his  certain  place  in  the  work  and  do  that  particu- 
lar line  of  work  until  the  forms  are  completed.  Then  eviM-y  man 
has  his  particular  place,  either  in  feeding  the  mixer,  attending 
the  boiler,  wheeling  gravel  or  broken  stone.  Thn  foreman  at 
the  place  of  depositing  concrete  sees  that  rcinforcinjr  jroes  in  at 
the  right  time  and  place.  Attention  must  also  be  given  to  the 
mixing  of  the  concrete  to  the  right  consistency :  to  the  manner 
and  way  in  which  it  is  deposited,  and  to  the  sid<\s  to  see  that  they 
are  well  spaded,  in  order  that  the  work  may  be  smooth  and  dense 
when  stripped. 

It  is  a  short  job  to  fill  in  the  forms  with  conerete  after  they 
have  been  constructed.     The  walls  are  made  from  ten  to  twelve 
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inehes  thick,  while  the  wiDg  walk,  which  run  at  right 
from  the  walls,  arc  made  one-third  aa  wide  at  the  baae  aa  fliqr 
are  high,  and  are  battered  up  to  fourteen  inehea  wide  on  top^  nh 
inforcetl  with  heavy  steel  rods,  for  whieh  old  boggy  axlaa  are 
used.  At  the  comer  of  walla  and  wing  walla  ia  bent  a  heavy 
rod  at  right  angles  and  laid  in  to  tie  walla  and  wing  walla  togeth- 
er and  make  the  corner  strong,  thia  becauae  the  wing  walla  are 
ordinarily  exposed  tu  a  heavy  load  by  the  fill  on  one  aide  widi 
no  hrarc  on  the  outside.  A  wheel  guard  ia  run  the  fall  langth  of 
the  bridge  and  wing  walls  twelve  inehea  high  and  foortaen  in* 
ehes  wide,  on  top  of  which  is  built  a  hand  rail  if  raqnirad. 

The  couf*rt»tc  is  ukimI  plastic  or  in  a  aluah  form  whidi  re- 
quires no  tamping  to  fill  all  voids  and  air  spaces.  Thia  makea 
a  denser  c*oncrete.  It  was  not  the  aim  to  see  how  eheaply  theae 
bridges  could  be  built,  but  how  well  they  could  be  made  withoat 
profit  to  anyone,  and  with  a  conservative  expenditure  of  money 
from  the  road  funds.  One  of  the  most  expenaive  bridgea  con* 
atructed  this  past  summer  has  a  sixteen  foot  clear  waterway, 
twenty-two  feet  wide  with  wing  walls  eight  feet  long.  The 
foundations  are  four  fiH*t  deep  and  two  and  one-half  feet  wide. 
The  walls  on  top  of  the  foundations  arc  seven  feet  high,  eighteen 
inches  wide  at  the  base,  and  battered  up  to  fourteen  inches  at  the 
top  for  wings  and  twelve  inches  at  top  for  walls.  The  floor  is 
twenty-two  /et»t  by  cichtet^n  feet,  one  foot  thick.  The  wheel 
giiani  iM  twt*lve  in«*ht*s  thick  by  fourteen  inches  wide  and  thirty- 
two  feet  loui;.     The  itemized  cost  of  this  bridge  is  as  follows: 

w 

70  yunU  river  irravel  at $     .70  $  49.00 

7r>  libls.  ei-menl  »t 2.20  165.00 

in  yards  broken  nw'k  at 70  7.00 

2o  Hte«-I  rails  IS'.  7<HH)  lbs.  at 1.15  80. 50 

KHNI  lbs.  junk  hkIs  at 60  6.00 

Kxeavation  f(»r  2  tiays.  iran^  at 14.00  28.00 

Puttinir  in  eoncreti*  fnuiulation  *V|  day  at.   14.00  10.00 

Huihlint:  forms.  IK.  days  at .' 14.00  21.00 

FilliiiL^  forms  with  ronrrete.  2  days  at.  . . .   14.00  28.00 

1*HN»  lbs.  «Mial  at 4,00  2.00 

l.'i  IIk.  nails  at 03  .45 

llHiiliim  hinib«T-t(M)U  t^i  liritl^rt*  and  baek  at   14.00  8.00 

Ilauliiiir  i'l'iiifut  iiii<l  t(N)ls 18.00 

Luiiibi  r  \vast«Ml.  2<H»  i».«.t  at 2H.00  5.80 

TakiriL'  ''tT  forms 2.30 


Tntal  .-Mst $4:11.05 

Th st  of  th«'  <  tDiiTrtt'  in  this  bridge  was  $5.90  jier  cubis 
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yard,  there  being  seventy-three  cubic  yards  of  concrete  in  the 
bridge,  as  follows: 

Cement $2.26 

Steel  1.22 

Lumber    22 

Gravel  and  stone 76 

Labor  1.41 

Coal 03 


$5.90  per  cubic  yd. 

In  this  job  the  bank  caved  in,  causing  an  extra  expense  for 
removing  the  earth.  The  gravel  used  in  this  bridge  was  very 
good  clean  river  gravel. 

Wherever  possible  the  back  wall  of  earth  was  used  for  the 
walls,  thus  saving  one  wall  of  lumber.  As  soon  as  the  concrete 
was  all  in,  the  teamster  and  men  pulled  out  for  the  next  job,  the 
foremen  remaining  to  trowel  up  the  work  and  barricade  the 
bridge  to  keep  the  travel  off  for  two  or  three  days.  After  three 
days  the  false  work  was  generally  removed  from  the  hand  rail, 
outside  walls  and  wings,  but  that  under  the  floor  was  permitted 
to  remain  for  thirty  or  forty  days.  Travel  was  permitted  over 
the  bridge  after  three  or  four  days. 

After  a  few  days  new  concrete  takes  on  a  different  appear- 
ance. It  goes  through  a  sweating  period,  lasting  about  ten  days, 
daring  w^hich  time  the  concrete  is  verj*^  brittle,  and  the  inexper- 
ienced person  might  think  the  concrete  was  not  good.  However, 
if  left  undisturbed  it  soon  begins  to  take  on  its  permanent  set, 
and  at  the  end  of  thirty  days  is  suflSciently  hardened  for  all  or- 
dinar^*^  purposes.  From  this  time  on  its  strength  increases  with 
age  until  it  is  practically  indestructible. 

At  the  beginning  of  the  season  a  good  set  of  men  was  em- 
ployed, at  $1.50  per  day  and  board.  These  men  were  retained 
throughout  the  season  and  they  learned  to  do  the  work  in  a  sys- 
tematic manner.  Each  man  knew  what  was  expected  of  him, 
and  learned  how  to  take  hold  of  the  work  to  make  it  move  rapidly 
and  to  gain  time. 

At  the  head  of  the  gang  there  must  be  a  man  who  is  profic-i 
lent  in  the  work  and  who  understands  all  the  details  of  the  work 
and  material  as  the  same  conditions  will  not  exist  in  any  two 
jobg.  In  moving  from  place  to  place  all  over  the  county,  one 
brand  of  cement  will  be  found  at  one  bridge  and  another  brand 
at  another  bridge.  The  gravel  is  frequently  of  different  size  and 
quality,  and  requires  experience  to  determine  how  it  shall  be 
mixed.  Such  a  foreman  must  be  a  hustler  if  he  expects  to  make 
a  good  showing  at  the  end  of  the  season. 
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Speed  is  one  of  the  important  factors  in  a  concrete  mixer. 
It  enables  one  to  deposit  the  concrete  in  the  forms  before  the 
preceding  batch  has  set,  and  it  is  essential  that  the  slab  or  flat 
top  be  made  all  in  one  piece,  and  in  a  short  space  of  time,  there- 
by allowing  it  to  set  all  together  without  seams. 

Concrete  work  requires  that  the  men  be  absolutely  honest 
with  the  work.  They  cannot  cheat  the  work  without  cheating 
themselves,  for  the  finished  work  will  render  the  verdict. 

The  average  cost  of  the  concrete  put  in  during  the  past  year 
in  Greene  county  was  $6.25  per  cubic  yard. 

A  number  of  slides  were  shown  pertaining  to  the  bridge 
work  in  Greene  county.  Discassion  during  the  presentation  of 
the  views. 

Q.  Do  you  keep  your  wing  walls  down  the  same  depth  with 
the  abutments? 

llr.  Donovan :  We  do  not  always  do  that.  They  always 
vary  a  little  bit. 

Q.  Do  you  tr>'  to  get  your  abutments  down  below  the 
frost  line  or  wash  line? 

A.      The  wash  line. 

Q.      What  kind  of  a  spade  do  you  use? 

A.  I  have  a  special  spade  that  I  made  myself.  It  has  a 
24-inch  blade,  straight  handle. 

Q.      How  do  you  tie  your  frames  together? 

A.      Simply  use  No.  12  wire  and  double  it. 

Pres.  B. :  Now  are  there  any  questions  that  have  not  been 
asked  during  the  progress  of  the  reading  of  the  paper  and 
the  using  of  the  slides  in  regard  to  the  making  of  these  highway 
culverts  ? 

Q.  What  is  thickness  of  the  concrete  in  your  four  foot 
culverts  ? 

A.       Six  or  seven  inches. 

Q.  I  would  like  to  ask  Mr.  Donovan  about  putting  in 
those  coffer-dams  in  places  where  he  had  to  shut  out  soft  mud? 

A.  In  Greene  county  quick  sand  is  about  the  only  thing 
we  como  in  contact  with.  The  building  of  the  coffer-dam  de- 
pends (in  the  conditions;  I  never  built  two  alike. 

Pros.  P. :  In  making  the  culverts  you  describe,  the  propor- 
tions were  1  to  4,  to  1  to  6  ? 

A.       Yes,  ordinarily,  I  believe. 

Q.  Have  you  hacl  any  trouble  from  the  contraction  and 
expansion  of  the  heavy  iron? 

;\.       X(\  sir. 

Pn»s.  M. :  The  eonnnittee  has  arranged  for  an  additional 
nni]il)er  on  the  i^roirrani,  a  little  sociability,  with  light  refresh- 
ments, and  1  ])elieve  we  are  now  ready  for  that.  We  will  ad- 
journ until  tomorrow  morning. 


IOWA  CEMENT  USERS  CONVENTION  71 


FIFTH  SESSION 
Friday  morning,  January  25,  9  o'clock. 

Pres.  Bingham :  Convention  will  come  to  order.  I  will  ask 
if  Mr.  Metzgar  of  Grundy  Center  is  present?  In  Mr.  Metzgar's 
absence,  Mr.  Roman  of  Clinton  has  kindly  consented  to  discuss 
the  subject  of  Mr.  Metzgar 's  paper,  **  Cement  Stock  Watering 
Tanks. ' '    Is  Mr.  Roman  in  the  room  f 

Mr.  Roman :  Mr.  Chairman,  Gentlemen  of  the  Convention : 
I  am  from  Clinton,  Iowa,  and  before  I  tell  you  the  little  I  know, 
I  want  to  tell  you  something  about  my  county.  I  live  in  a 
county  where  most  of  the  farmers  are  stock  men;  every  farm 
has  one  or  two  windmills,  and  many  stock  in  their  yards.  They 
therefore  have  a  good  many  stock  tanks.  I  started  out  five  years 
ago  to  make  stock  tanks.  The  first  I  built  were  square  tanks, 
and  they  were  very  satisfactory.  I  believed  a  round  tank  would 
be  much  better,  be  stronger,  and  look  better.  I  got  up  two  sets 
of  circular  steel  plates,  each  plate  30  inches  high.  The*  outer 
circle  had  five  plates,  the  inner,  four.  I  reinforced  the  top  and 
Attorn  by  iron  bands,  I14  inches  wide.  I  can  set  these  up  in 
about  15  minutes.  After  the  concrete  is  in  place,  I  leave  the 
forms  stand  for  24  hours.  It  makes  a  very  neat  looking  tank, 
and  gives  perfect  satisfaction.  I  reinforce  the  circular  tanks 
with  all  the  way  from  1  to  4  iron  bands.  A  great  many  times 
the  tanks  are  small,  and  I  place  the  iron  bands  that  I  use  about 
two  inches  below  the  top. 

Q.      What  size  do  you  make? 

Mr.  R.  Mostly  ten  feet  in  diameter  on  the  inside ;  2  feet 
deep. 

Q.  What  do  you  get  for  a  tank? 

A.  $25.00.  The  farmer  hauls  the  material ;  I  furnish  the 
cement. 

Q.  Do  you  use  water-proofing? 

A..  I  never  use  any  water-proofing  whatever,  and  I  have 
never  had  a  tank  leak  nor  crack. 

Q.  You  make  the  circle  first,  and  put  in  the  floor  after- 
wards? 

A.  Yes ;  you  cqu  put  in  the  floor  first,  but  it  is  more  trou- 
ble, and  would  not  be  any  better. 

Q.      Do  you  pay  any  attention  to  frost? 
A.      No,  sir. 

Q.      How  thick  do  you  make  the  bottom? 
A.      Drop  down  to  about  a  foot  in  the  center,  but  on  the 
sides  about  30  inches. 
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Q.  When  you  were  making  square  tanks,  what  size  did 
you  make  them? 

A.  6  by  12,  6  by  10,  and  down  as  low  as  what  we  call 
horse  troughs,  2  by  6  and  2i4  by  6. 

Q.  In  making  narrow  horse  troughs,  did  you  have  any 
trouble  in  their  breaking? 

A.      Never  had  anv  trouble. 

Q.      How  thick  did  you  make  the  walls? 

A.  Six  inches,  sometimes  five.  Never  go  below  five.  In  mak- 
ing the  horse  troughs,  I  used  to  put  in  a  little  iron,  bent  to  an 
angle  for  reinforcing  the  comers. 

Q.      Do  you  use  slush  mortar? 

A.      Yes,  sir,  never  use  dry  where  I  can  use  the  wet  work. 

Pres.  B.  We  are  very  much  obliged  to  you,  Mr.  Roman, 
for  filling  in  this  space.  We  will  now  have  a  paper  by  Mr.  E. 
Kenney,  of  Creston,  on 

CBHENT  SIDEWALK  EXPERIENCES 

Mr.  Kenney :  Mr.  Chairman,  Gentlemen  of  the  Convention : 
The  financial  aspect  of  this  question  is  what  I  would  like  first 
to  present  to  you.  I  take  it  that  the  most  of  us  are  in  this  busi- 
ness for  the  money,  for  the  making  of  a  living.  And  we  are  not 
quite  satisfied  if  the  emoluments  growing  out  of  it  are  not  on  the 
increase.  In  other  words  the  object  to  be  attained  is  to  put  our 
business  on  a  sound  financial  basis. 

The  making  of  the  cement  sidewalk  has  passed  the  experi- 
mental stage.  Properly  constructed,  it  is  not  a  fraud  or  a  hum- 
bug. Indeed,  I  suppose  it  is  the  opinion  of  a  majority  of  the 
people  of  this  country'  that  Portland  cement  concrete  is  the  very 
best  substance  of  which  sidewalks  can  be  made ;  an  opinion  that 
probably  did  not  exist  fifteen  years  ago. 

I  am  often  asked  how  long  a  avcU  constructed  sidewalk 
ought  to  last.  Such  a  question  of  course  can  not  be  definitely 
answered.  Absolute  permanence  does  not  apply  to  any  of  the 
works  of  man.  But  what  most  people  expect  and  what  they  have 
a  right  to  expect,  is  that  it  shall  possess  as  much  permanence  as 
a  well  constructed  building.  For  instance  this  building  will  last 
twenty-fivo  or  thirty  years.  It  will  show  age,  but  that  will  not 
detract  any  from  the  appearance  of  it.  It  will  look  rather  nicer 
than  it  does  now,  when  it  is  a  little  moss  grown.  And  thus  our 
sidewalks  should  appear. 

As  to  material,  I  have  a  pretty  well  defined  idea  of  the  least 
amount  rerpiired  to  do  work  of  the  kind  and  permanence  I  have 
just  tried  to  describe.  The  sidewalks  on  these  grounds  are  not 
good  enough,  they  are  put  too  low  in  the  ground  to  look  well. 
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Snow  and  dirt  will  pile  up  on  them.  If  they  had  been  put  four 
inches  higher,  and  gradually  sloped  back  three  or  four  feet,  they 
would  last  a  much  longer  time.  This  is  not  practical  in  streets. 
We  have  to  put  sidewalks  where  the  city  engineer  states,  as  a 
general  thing. 

One  reason  why  I  am  here  is  to  learn  whether  I  shall  use 
more  or  less  material  in  the  construction  of  my  work.  I  well 
remember  eighteen  years  ago,  my  first  experience  with  cement 
sidewalks.  I  was  plastering  a  house.  I  supposed  I  could  not  make 
sidewalks,  because  I  had  not  seen  any  made.  But  a  fellow  said 
he  would  tell  me  how  to  do  it.  I  took  some  cement  and  made 
concrete  of  it,  and  he  told  me  to  lay  papers  on  the  side.  So  we 
nailed  papers  on  the  side,  and  it  was  a  pretty  bum  looking  job ; 
didn't  get  the  papers  straight.  We  made  it  about  four  inches 
thick,  mostly  out  of  Louisville  cement.  It  was  made  of  pretty 
wet  mortar.  I  looked  at  that  job  the  other  day,  and  there  is 
only  one  broken  block  in  it.  But  I  was  not  satisfied.  So  I  took 
a  trip  to  Des  Moines,  and  peeked  around,  and  stole  some  ideas, 
which  is  the  way  most  of  us,  I  believe,  have  learned  our  trade. 

With  the  aid  of  a  blackboard,  I  will  try  to  outline  what  I 
would  consider  good  safe  work.  To  better  describe  it,  I  shall 
divide  it  into  three  general  classes,  business,  residence,  and  yard 
walks.  As  a  general  principle,  the  larger  the  block,  the  better 
the  work  should  be.  Perhaps  a  little  less  material  might  answer. 
But  there  is  a  text  of  Scripture  that  might  apply  to  sidewalk 
business,  as  well  as  to  a  good  many  other  kinds  of  work :  *  *  Enter 
ye  in  by  the  narrow  gate,  for  wide  is  the  gate,  and  broad  is  the 
way  that  leadeth  to  destruction,  and  many  there  be  that  go  in 
thereat,  for  narrow  is  the  gate,  and  straight  the  way,  that  leadeth 
unto  life,  and  few  there  be  that  find  it.*' 

In  the  sidewalk  business,  the  way  to  business  destruction  is 
the  use  of  too  much  or  too  little  material,  more  often  the  latter. 

In  the  matter  of  price,  the  same  invariable  rule  will  hold 
good.  If  the  price  is  too  high,  you  invite  competition.  If  too 
low,  you  can't  pay  your  bills.  Another  thing  in  regard  to  price, 
I  would  like  to  emphasize,  and  that  is  unifonnity. 

Our  honorable  governor,  in  his  message  to  the  legislature, 
talked  of  an  equality  of  railroad  fares  and  freight  charges,  which 
might  well  apply  to  the  sidewalk  business.  I  do  not  moan  that 
there  should  be  a  combination  between  different  contractors. 
People  are  so  constituted  that  they  will  not  cheerfully  pay  to 
one  man  more  for  a  piece  of  work  than  others  are  payincr  for  the 
same.  Of  course  there  is  a  temptation  to  do  large  blocks  of  work 
at  a  less  price  than  smaller  jobs,  and  perhaps  absolute  uniform- 
ity cannot  be  reached.  But  if  there  is  such  discrimination,  it 
should  be  openly  made. 
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i...  .i>k»-il  wry  I  if  ten  if  I  jniarantire  my  work,  and  I 

.IX  thf  atTirrnaliw.     Th»fr»:*  are  s^me  wh«"i  ask  a 

.  ..  .  i  ^:.:-»-  i'tr  a  t»rrm  i.'f  yHar>.     I  am  rather  of  the  opin- 

.     .-.  ^  :i"i  wi-ll  til  Lrraiit  su«:-h  a  rr^uKst.  further  than  to 

.-^     ':  ■  ^wirk  should  }»m  L'«:»«id  and  durable.     I  think  that  it 

•     rt-;i  T>i  hav».'  hii.siii«v<  i-ards  with  a  iTUarantee  whi-.-h 

•     ..  :    t;    :i  rlir  form  t^f  a  •*ontra«;t.     Sueh  a  guarantee  should 

-    .•■  j^M'd.  whtTe  th»'  d'-f»*et  is  «'l^-arly  the  fault  of  th«=*  ei«n- 

'.  i    •  .       Wlifii  th»'  use  of  i.-t'm»'nt  ronerete  has  bei.-ome  as  lirmiv 

• 

•  4:'..  -fi-d  f»»r  si d»' walks  as  it  is  f'»r  oth»*r  purposes,  guarantees 

Ill  ifL'ard  In  thn  u?sh  of  water  in  e«.«nrrete.  I  am  inclined  to 
Uir  op  J  lit  111  that  I  have  used  t«:«i  little  in  the  past,  and  shall  use 
■;.>  iiiPi'h  lliat  whi'U  Well  tamped  it  will  rise  to  the  surface.  I 
irirtiiii  rhis  of  very  sreat  iniptirtani-e. 

!  wnuld  say.  also  that  I  would  much  rather  havt*  river  eravel 
Than  aiiv  hrokeu  stone  that  I  have  been  able  to  obtain.  I  feel 
\riy  i-ertain  about  this  matter,  although  there  is  quite  a  wide- 
spread idea  among  the  sidewalk  men  that  broken  stone  is  the 
thiML'.  This  is  a  great  mistake,  and  eannot  be  too  strongly 
I'ondemned. 

DISCUSSION 

(j.       IIow  Wet  d«»  you  make  your  eonerete  for  walks? 

Mr.  K. :  I  make  it  just  a  little  bit  wetter  than  the  bloek 
men  want  eonerete  fur  thiMr  bloeks.  I  use  more  wat<-r  than  I 
have  u>ed  in  the  past.  I  want  enough  water  so  that  when  tamp- 
ed, it  will  afipear  on  the  surface. 

Q.       What  kiufl  of  foundations  do  you  make? 

.Mr.  K.:  That  is  soinethiiiL'  that  I  have  not  considered  so 
very  iirifiortant.  If  I  have  blaek  >oil,  a  little  bit  of  sand,  an  inch 
or  so.  I  would  consider  sutTicient  foundation.  But  if  there  is  wet 
clay,  three  or  four  inches  nf  cinders  seem  ne;*essary.  There  is 
nol  much  us»'  of  pultinu'  cind«Ts  in  unless  you  can  provide  drain- 
agi*,  so  tlie  wat»-r  Wi>n't   starul  tlien*. 

<^.  Is  yiiur  Work  dorii*  by  ejty  contract,  <ir  private  indi- 
vjiluals? 

.Mr.  K.:     .^I"^tlv  l)V  privati-  indivjiluals. 

(^.       Wli.it   do  vnu  L'et   for  that  work? 

.Mr  K  :  'I'liiji'i-n  ci*rits  when*  the  job  is  a  full  city  block 
I'.fi/.  "f  i<.iii^<-ri  .-.-iii^  where  I  liave  just  a  sintrle  block.  I  am 
!,•'.■  .t  !!':■••  ili'iiiit In!  about  tlic  advi^cability  of  two  prices,  as  I 
li;iv«-  u-  i.-T..i"..!-.'  Mi.i«lf  1  l.i-li.'vc  it  is  ln'tter  to  have  but  one  price, 
4ir  .J-  ii'  :ir  ■  hi-  pri«-f  a^  jnf-^^iMi'. 
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Q.      What  do  you  pay  for  cement? 

A.  I  got  my  cement  last  year  from  $1.85,  ran  up  to  $2.15, 
and  then  back  again  to  $1.90. 

Q.  Would  it  not  be  better  to  use  more  material  and  get 
more  for  your  work? 

A.      Yes,  I  believe  it  would. 

Q.  Do  you  think  14-inch  top  as  good  as  %  or  a  little  bet- 
ter? 

A.  Well,  if  you  put  extra  cement  into  the  work,  I  believe 
that  it  would  be  better.  I  do  not  see  any  necessity  for  making 
a  very  heavy  top. 

Q.      How  wet  do  you  make  the  top  ? 

A.      Just  mortar  like  plaster. 

Q.      Do  you  guarantee  your  work  ? 

A.      I  guarantee  my  work,  but  do  hot  have  a  written  guar-  ' 
anty,  because,  if  you  do  not  do  this  with  everybody,  it  isn  't  fair. 
I  tell  them  I  will  do  the  work  good,  and  where  it  doesn't  turn  out 
well,  will  replace  it  free  of  cost. 

Q.  How  long  do  you  consider  a  walk  ought  to  stand  before 
being  used,  and  do  you  believe  in  running  water  over  or  floating 
your  walk  after  four  or  five  hours  to  harden  it  ? 

A.  Life  is  too  short  to  do  that.  I  cover  it  when  I  can, 
and  under  the  hot  sun,  I  sprinkle  water  over  it,  but  in  ordinary 
weather,  I  do  not  bother  about  that. 

Q.      How  soon  do  you  allow  them  to  use  the  walk? 

A.  I  like  to  keep  them  oflf  it  four  days,  but  sometimes  it 
will  be  all  right  in  three  days. 

Pres.  B. :  We  have  only  got  started  on  this  sidewalk  dis- 
cussion, but  we  must  take  up  the  next  subject.  The  next  number 
on  the  program  is 

TESTS  OF  CEMENT  MORTAR  AND  OP  CONCRETE 

BUILDING  BLOCKS 

By  A.  Marston  and  M.  I.  Evinger. 

Prof.  Marston :  I  will  say  that  the  paper  I  present  will  be 
brief.  The  tests  themselves  are  not  as  extensive  as  we  had  plan- 
ned, and  I  must  make  that  apology  in  the  beginning.  They  are 
not  extensive  enough  to  make  it  wise  to  draw  too  many  conclu- 
sions from  them. 

PART  I. 

Tests  of  the  effects  of  eimlage,  manure,  sheep  dips  and  cin- 
ders upon  the  strength  of  cement  mortars. 

These  tests  were  undertaken  mainly  because"  the  collepre  has 
been  receiving  so  many  requests  for  information  as  to  whether 
cement  could  be  used  safely  for  the  construction  of  silos,  stable 
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floors,  and  dipping:  tanks  on  the  farm.  There  was  some  ques- 
tion also,  as  to  wh(.»thor  layers  of  cinders  oil  top  of  the  reinforc- 
ed concrete  I'oofs  of  septic  tanks  would  have  an  injurious  effect 
upon  their  strenjrth  and  as  to  whether  manure  placed  upon 
cement  sidewalks  to  prevent  freezing?  would  be  injurious. 

The  tests  were  made  by  Messrs.  H.  ;M.  Hansen  and  F.  M. 
Sloane,  senior  civil  en^Mneers  at  the  Iowa  State  College  1905-6, 
as  thesis  work.  The  tests  were  made  in  accordance  with  the 
standard  specifications  of  the  American  Society  of  Civil  Engin- 
eers. AU  briqilets  wei'e  made  of  one  part  of  lola  Portland  ce- 
ment to  three  parts  of  standard  sand. 

The  results  of  the  tests  are  given  in  Table  No.  1  herewith: 

TABLE  I. 

STRENCJTH   OF  CEMENT   BRK^rETS   KEPT   IX   CONTACT   WITH   VARIOUS 

MATERIALS. 

Note:     Proportions>=  1  :3  in  all  briquets. 


Kept  in  Cdiitact 
with 

Ape 

Tensile  Strengrth  Llw.  per  Sq.  In. 
Minimum        Maximum   \  'l:^^^^ 

Water 

7 

davs 

160 

220 

185 

28 

days 

264 

364 

318 

3 

mos. 

297 

460 

371 

6 

•7 

mos. 
days 

:J70 

440 

406 

Manure 

130 

260  ' 

186 

*  < 

28 

days 

215 

376 

283 

1 

3 

mos. 

320 

434 

373 

i 

« 

mos. 

3{>0 
180 

440 

421 

Ensilage 

7 

davs 

• 

270 

214 

** 

28 

days 

283 

385 

328 

i  k 

:^ 

mos. 

314 

452     . 

384 

•^     «  ft 

(i 

mos. 

375 

425 

399 

Lime  &  sulphur 

7 

davs 

150 

250 

196 

» k 

28 

davs 

190 

356 

253 

t  k 

\\ 

mos. 

186 

308 

248 

( % 

« 

mos. 

350 

450 

402 

Creosote 

7 

davs 

l:{5 

"210 

169 

<  t 

28 

days 

233 

335 

290 

i  ( 

:i 

mos. 

291 

415 

343 

(< 

G 

mos. 

375 

435 

410 

Cinders 

7 

days 

•134 

224 

179 

i  % 

28 

days 

245 

365 

294 

>«                      ' 

3 

mos.        ' 

278 

430 

347 

4  4 

() 

mos. 

350 

430 

390 

•  Frozen. 
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Study  of  Table  No.  I  will  show  very  little  effet?t,  in  the  long 
time  tests,  of  any  of  the  various  materials  investijjateJ. 

The  briquettes  tested  for  the  effect  of  ensilage  were  kept 
packed  in  the  material  in  one  of  the  college  silos.  For  the  man- 
ure and  cinders  tests  the  briquettes  were  buried  in  heaps  of  the 
materials.  The  manure  was  from  a  horse  stable.  For  the  sheep 
dip  tests  the  briquettes  were  kept  immersed  in  the  dip  solutions. 
Two  dips  were  tested,  one  a  solution  of  lime  and  sulphur,  and  the 
other  a  creosote  dip. 

The  tests  are  too  few  and  imperfect  to  be  conclusive  but  so 
far  as  they  go  they  indicate  entire  safety,  so  far  a.s  strength  is 
concerned,  in  using  cement  for  stable  Hoors,  silos  and  dipping 
tanks  on  the  farm,  and  in  covering  cement  with  manure  or  cin- 
ders wh<*never  desired  for  any  purpose. 

PART  II. 

The  tests  of  cement  blocks  were  planned  to  be  more  elabor- 
ate and  extensive  than  the  few  results  we  now  have;  lo  report 
would  indicate.  In  fact,  the  tests  already  luude  must  b<>  regard- 
ed as  merely  preliminary  to  a  much  more  extensive  and  reliable 
investigation. 

The  results  of  the  tests  completed  are  jriven  in  Table  No.  II 
below : 

TABLE  II. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 


TESTS  OF  STRENUTU  OF  CONCRETE  BI/)CKS. 

Manufactured  by  R.  A.  Furrow  and  K.  R.  Palmer. 


V 

1 

a 

c 

B 

m 

t 

a 

^ 

0 

i 

«• 

Z 

< 

Size 


c:  if 

It 
Q 


TniiiHversc 

Test- 

ritimate  I^ad 

Llm.  per Blruk 


M<xUiliis  of 

Rupture— 

Llw.  per  B](K'k 


CnishiiiK  Test- 
Lbs,  per  Block 


Air 
Cored 


Vat«r 
Cnrvd 


1:3 
1:3 
1:3 
1:4 
1:4 
1:4 
1:5 
1:5 
1:5 
1:6 
1:6 
1:6 


2  wk 
4  wk 

3  mo 
2  wk 

wk 


12x9x24"  18",  5700.  5100 

6400  6700; 
11550  8650! 


18" 


12x9x24" 

12x9x24";  18" 

12x9x24"!  18" 

4  wk  12x9x24"  i  18" 

3  mo  12x9x24"  i  18": 

2  wk 

4  wk 

3  mo 


5250  5550 


12x9x24"!  18" 
12x9x24"  18" 


12x9x24" 

2  wk  12x9x24" 
4  wk  12x9x24" 

3  mo  1 12x9x24" 


18" 
18" 

18" 
18" 


7800 
9300 
4950 
4100 


7150 
7750 
51(m:)| 
6500 


9250,10450, 
4200  4200 


4400 
8000 


'50001 


iir     'Wattr  I  ud 
Cur  d :   Cured     Wt'r 
I  I  Cur'd 

:3()5  272;288 

340  357,348 

6l6  461  538 

280.  297  288 

416  381  398 

447'  408  427 

264  274  269 

219 1  347  283 

494.  607  550 

2501  225  237 
235i*267  246 


1427 


,427 


iir     I    Wftter 
Cored  '    Cored 

1690 1 
1820| 
2210; 
'  1900 
1920i 
2700 
10301 
1540 
2020;  2220 : 
840'  1060 
1660  *  480 
'2050i 


1810 
1780 
2910 
2360 
1800' 
2380; 
1187! 
14801 


iir 
and 
Water 
Cored_ 

1750 
1800 
2560 
2130 
1860 
2540 
1110 
1510 
2120' 
950 
1270 
205O 


1  sample. 
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The  tests  were  made  as  thesis  work  by  Messrs.  E.  A.  Furrow 
and  R.  R.  Palmer,  senior  ei\'il  engineering  students  at  the  Iowa 
State  CoUege,  1905-6. 

The  blocks  were  made  on  a  SJiraele  machine,  by  the  students 
aided  by  a  workman  from  the  cement  block  factory  of  H.  L. 
Munn  &  Co.  The  gravel  was  from  the  college  pit,  but  was  not 
nearly  as  good  as  that  reported  upon  at  this  meeting  by  Mr.  M. 
J.  Reinhart. 

The  tests  shown  in  Table  II  are  not  considered  numerous  or 
reliable  enough  to  warrant  drawing  any  general  conclusions. 
Note  the  abnormally  high  transverse  strength  of  the  1  to  5,  3  mos. 
.specimens. 

So  far  as  they  go,  the  tests  show^  little  difference  in  strength 
^ue  to  curing  under  water,  but  it  should  be  noted  that  the  air 
cured  specimens  were  kept  in  a  moist  basement  and  were  fre- 
quently sprinkled.  These  tests  go  to  show  that  where  the  blocks 
are  thoroughly  protected  from  sun  and  wind,  and  where  the 
sprinkling  is  thoroughly  done,  they  can  be  made  as  good  by  air 
as  by  water  curing.  The  danger  in  air  curing  is  lack  of  sufS- 
ciently  intelligent  and  faithful  care. 

The  tests  also  show  a  general  diminution  of  strength  with 
•decrease  in  the  proportion  of  cement  used,  but  are  too  few  in 
•number  to  entirely  mask  other  causes  of  variation  in  strength. 

Perhaps  the  most  striking  fact  brought  out  by  the  tests  is 
the  very  rapid  increase  of  strength  with  age.  Blocks  are  yet  to 
he  broken  in  the  same  series  of  six  months,  one  year,  and  two 
years  ages  respectively. 

Pres.  B.  Are  there  any  questions  in  regard  to  this  testing 
of  cement  blocks? 

Q.      Was  this  a  tamped  block? 

Prof.  M.      Yes. 

Q.  Was  there  any  record  made  of  the  consistency  of  the 
tamp  ?     Was  there  anything  done  to  ascertain  the  solidity  of  the 

block  ? 

A.  Xo,  there  was  not.  I  think  perhaps  that  is  something 
we  should  have  done.  Tliey  were  made  at  the  factory,  and  I 
suppo.se  were  tamped  the  same  as  ordinarj^  blocks. 

Pres.  B.  What  proportion  of  the  cement  users  in  the  au- 
dience thi.s  morniiijij:  liave  used  salt? 

(Twelve  or  fifteen  hold  up  their  hands). 

Q.  I  would  liki»  to  ask  if  any  steam  curing  was  used  in 
these  tests? 

A.       Xo,  we  hope  to  do  this. 

Q.       Have  you  used  any  hydrated  lime  in  the  tests? 

A.       Xo,  we  have  not  tried  that. 
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Q.       What  influence  does  salt  exert  on  the  mass? 

Prof.  M. :  I  do  not  believe  I  can  answer  that  question. 
Some  Portland  cements  will  stand  the  effect  of  sea  water.  I 
cannot  tell  just  what  the  chemical  action  is.  I  had  quite  an 
interesting  experience  with  the  new  Central  buildinp.  Xo  salt 
was  used  in  the  concrete  there,  but  it  turned  very  cold  after  they 
started  to  work  in  the  spring,  and  one  section  of  the  reinforced 
work  froze  solid,  and  stayed  so  for  quite  a  while,  as  I  recall  it, 
a  week  or  more.  When  it  thawed  out,  the  concrete  was  still 
soft.  I  thought  it  would  be  of  no  value  and  would  hjive  to  be 
taken  out,  but  it  hardened  up  in  the  course  of  three  or  four  weeks 
and  we  tested  it,  the  sanu»  as  the  other  parts  of  the  floor,  500 
pounds  per  square  foot.  That  pa^-ticular  job  we  kept  track  of, 
and  it  really  showed  less  signs  of  failure  than  some  that  had  not 
been  frozen. 

Pres.  B.:  While  we  are  speaking  of  salt,  1  want  to  say,  I 
have  heard  it  stated  that  if  salt  is  used  in  mixing  concrete,  it  is 
not  suitable  for  barn  floors ;  that  the  action  of  the  ammonia  with 
the  salt  is  detrimental  to  the  concrete. 

Mr.  Ireland:  It  does  not  show  any  bad  effects.  In  Chi- 
cago in  the  big  livery  barns  the  floors  are  all  of  concrete. 

Pres.  B. :  Do  you  know  that  salt  was  used  in  mixing  that 
concrete  1 

Mr.  Ireland:    Yes  sir,  it  was. 

Do  you  carry  the  tests  far  enough  to  know  when  cement 
reaches  its  ultimate  strength? 

Prof.  Marston :  I  am  younger  than  I  look,  and  I  have  not 
vet  carried  it  that  far. 

Q.       I  would  like  to  ask  if  the  slush  method  is  being  used. 

Prof.  ^larston:  We  would  like  to  try  that.  Mr.  Evinger, 
the  gentleman  Avho  wrote  this  paper,  is  really  the  man  who  should 
have  read  it,  but  he  claimed  his  voice  was  out  of  working  order. 
He  plans  to  go  ahead  with  some  work  of  this  kind. 

Pres.  B. :  If  there  is  no  further  discussion,  we  will  take 
up  the  next  paper.  ^Mr.  Fuller  is  unable  to  be  present,  but  his 
paper  is  here,  and  will  be  read. 

SELECTING  THE  PROPORTIONS  FOR  CONCRETE 

By  William  B.  Fuller,  consulting  civil  engiiu^er,  170  Broadway, 

New  York  Citv. 

The  growing  use  of  concrete  for  structures  in  which  great 
care  must  be  taken  to  have  only  the  best  material  and  workman- 
ship, has  stimulated  investigations  into  the  eir<M't  of  varying  the 
relative  proportions  of  sand  and  ston<*  in  the  mix,  the  propor- 
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tion  of  cement  to  the  total  remaining  the  same,  and  the  result  has 
demonstrated  very  conclusively  that  the  proper  grading  and 
relative  proportion  of  the  ingredients^  has  a  great  influence  on 
the  quality  of  the  concrete  produced.  To  demonstrate  this  great 
eflPect,  the  writer  at  one  time  made  up  a  set  of  beams  six  inches 
square  and  six  feet  long,  varying  these  relations  very  widely  from 
-almost  all  stone  to  almost  all  sand,  and  broke  the  beams  after 
ihirty  days  with  the  following  results: 

Modulus  of  Rupture. 

Proportions.  Lbs.  sq.  in. 

1:2:6  319 

:            1     :     3     :     5  285 

1:4:4  209 

1:5:3  151 

1:6:2  102 

1:8:0  41 

By  inspecting  the  above  table  it  is  seen  that  although  the 
amount  of  cement  in  each  of  the  above  beams  was  the  same 
(namely  J  of  the  total  material),  some  of  the  beams  were  over 
700  per  cent  stronger  than  others. 

In  investigating  this  subject  over  a  term  of  years,  it  has 
been  found  that  there  is  one  combination  of  any  given  sand  and 
stone  which  with  a  given  percentage  of  cement  makes  the  strong- 
est concrete  and  this  is  the  proportion  which  also  gives  the  dens- 
est concrete,  that  is,  the  concrete  which  contains  the  least  per- 
centage of  voids,  or  otherwise,  that  which  weighs  most  per  cubic 
foot. 

It  is  found  also  that  this  dense  concrete  is  least  permeable 
to  water  and  consequently  is  the  most  durable,  and  it  is  also 
found  that  as  a  practical  advantage  such  concrete  is  most  easy 
to  place,  working  ** slick"  and  filling  up  all  voids  and  bad  comers. 

The  above  stated  law  that  the  densest  concrete  is  also  the 
strongest  gives  a  very  easy  way  of  proportioning  the  materials 
at  hand  so  as  to  obtain  the  best  and  strongest  concrete  possible 
with  these  given  materials.  That  is,  to  obtain  these  proportions 
by  trial,  as  follows: 

Pi'ocnre  a  ])icce  of  steel  pipe  8  to  12  inches  in  diameter  and 
about  a  foot  lonjr  and  close  off  one  end,  also  obtain  an  accurate 
weighing  scalo.  Weigh  out  any  proportions  selected  at  random, 
of  cement,  saiul  find  stone,  and  of  such  quantity  as  will  fill  the 
pipe  about  1hn*o-(|iiarters  full,  and  mix  thoroughly  with  water  on 
an  impervious  platform,  such  as  a  sheet  of  iron ;  then,  standing 
the  pip(»  on  end,  put  all  the  concrete  in  the  pipe,  tamping  it 
thoroughly,  and  when  all  is  in  measure  and  record  the  depth 
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of  the  concrete  in  the  pipe.  Now  throw  this  concrete  away, 
clean  the  pipe  and  tools  and  make  up  another  batch  with  the 
total  weight  of  cement,  sand  and  stone  the  same  as  before  but 
with  the  proportions  of  the  sand  to  the  stone  slightly  different 
Mix  and  place  as  before  and  measure  and  record  the  depth  in  the 
pipe,  and  if  the  depth  in  the  pipe  is  less  and  the  concrete  still 
looks  nice  and  works  well,  this  is  a  better  mixture  than  the  first. 
Continue  trying  in  this  way  until  the  proportion  has  been  found 
which  will  give  the  least  depth  in  the  pipe.  This  simply  shows 
that  the  same  amount  of  material  is  being  compacted  into  a 
smaller  space  and  that  consequently  the  concrete  is  more  dense. 
Of  course,  exactly  similar  materials  must  be  used  as  are  to  be 
used  on  the  work,  and  after  having  in  this  way  decided  on  the 
proportions  to  be  used  on  the  work  it  is  desirable  to  make  such 
trials  several  times  while  the  work  is  in  progress,  to  be  sure 
there  is  no  great  change  in  materials,  or,  if  there  is  any  change, 
to  determine  the  corresponding  change  in  the  proportions. 

The  above  described  method  of  obtaining  proportions  does 
not  take  very  much  time,  is  not  difficult,  and  a  little  trouble 
taken  in  this  way  will  often  be  productive  of  very  important  re- 
sults over  the  guess  method  of  deciding  proportions  so  uni- 
versally prevalent.  I  have  repeatedly  known  concrete  to  be  in- 
creased in  strength  fully  100  per  cent  by  simply  changing  the 
proportions  of  sand  to  stone  as  indicated  by  the  above  methoil 
and  not  changing  the  amount  of  cement  used  in  the  least. 

A  person  interested  in  this  method  of  proportioning  will 
find  on  trial  that  other  sands  and  stones  available  in  the  vicinity 
will  give  other  depths  in  the  pipe,  and  it  is  probable  that  by 
looking  around  and  obtaining  the  best  available  materials  the 
strength  of  the  concrete  obtainable  will  be  very  materially  in- 
creased. 

As  a  guide  to  obtaining  the  best  concrete,  th(»  proportion  of 
cement  remaining  the  same,  the  following  are  the  results  of  ex- 
tensive tests: 

The  stone  should  all  be  of  one  size  or  should  be  evenly 
graded  from  fine  to  coarse,  as  an  excessive  ninount  of  the  fine 
DT  middle  sizes  is  very  harmful  to  strength. 

All  of  the  fine  material  smaller  in  diameter  than  (-ne-tenth 
of  the  diameter  of  the  largest  stone  should  be  screened  out  from 
the  stone. 

The  diameter  of  the  largest  grains  of  sand  should  not  ex- 
ceed one-tenth  of  the  diameter  of  the  largest  stone. 

The  coarser  the  stone  used  the  coarser  the  sand  must  be, 
and  the  stronger,  more  dense  and  watertight  the  properly  pro- 
portioned work  becomes. 
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When  snirtll  stt»n»*s  only  are  used  the  sand  must  be  fine  and 
a  larjrtT  pn»pnrtion  of  cement  must  be  used  to  obtain  equal 
strength. 

QUESTION  BOX 

Pres.  H. :  Mr.  Coutts,  there  are  two  or  three  questions  in 
the  box.     We  might  have  them  taken  up  now. 

Mr.  Coutts:  Well,  I  admit  I  am  stuck  on  the  very  first 
one  I  get  hold  of.  The  question  is,  ''What  is  quicksand?" 
There  is  only  one  answer  that  I  can  give.  It  is  material  that 
gets  every  contractor  into  trouble  that  comes  into  contact  with 
it.  If  any  one  can  give  us  a  technical  answer  to  this  question, 
or  an  answer  that  will  be  what  the  party  who  asked  the  question 
desires,  I  will  be  glad  to  have  him  speak  right  out. 

Remark.     Describe  it.  Mr.  Coutts:  what  does  it  seem  to  be? 

Mr.  Coutts:  It  looks  like  sand.  I  have  had  a  few  exper- 
iences with  quicksand.  I  remember  that  it  kept  one  or  two  men 
busy  digging  out  the  man  standing  where  the  sand  was,  to  keep 
him  from  going  out  of  sight. 

Pres.  B. :     Mr.  Donovan,  what  is  quicksand? 

Mr.  Donovan :  I  don't  know.  I  have  seen  quicksand  mixed 
with  ])lue  mud,  about  as  thick  as  molasses  in  cold  weather,  and 
I  have  .seen  quicksand  almost  as  clean  as  if  it  had  been  washed 
with  water,  and  as  fine  as  Hour.     I  don't  know. 

2nd  Question:  Can  the  tamped  tile  of  the  sizes  14  to  18 
inches  in  diameter  compete  with  the  clay  product  of  same  dimen- 
sions; that  is,  placed  f.  o.  b.  cai's  at  destination? 

Mr.  Coutts:  Will  some  tile  man  who  knows  about  this^ 
answer  this  (juestion? 

Answer:     Ves,  sir,  you  can. 

3rd  Question:  What  is  the  difference  in  the  crushing 
strength  of  a  <'oncrete  tile  reinforced  with  one  wire  and  a  con- 
crete tile  of  the  same  diameter,  without  reinforcement? 

Mr.  Scafert :  Depends  upon  where  you  put  your  reinforce- 
ment. 

4th  Question:  Is  it  advisable  to  wash  sand;  if  so,  under 
what  conditions,  and  what  is  the  inost  economical  method  of  do- 
ing tile  work  .' 

Answer:  It  is  advisable  to  wash  sand  if  you  have  dirt 
enoujrh  to  uisikr  tiaws  in  the  concrete.  As  to  the  most  economical 
nictliod  <»r  wnsliintr  it.  I  am  unable  to  sav. 

."ith  (Jiiestinii:  Please  give  us  the  amount  of  cement  drain 
tile  used  in  tile  ditVei'eiit  counties  in  Iowa  in  1906,  for  the  rea- 
son tlint  tiin'r-fjMirths  of  our  customers  tell  us  that  they  are  a 
new  thinL"^  nnd  they  want  some  one  else  to  use  them  first. 

Mr.  Cuutts:  I  have  not  got  statistics;  I  presume  a  great 
manv  were  used. 
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Prof.  Beyer:  We  compile  annually  the  statifcties,  and  two 
3rears  ago,  you  remember,  cards  were  mailed  to  the  members 
that  were  here  and  to  many  others.  That  card  asked  for  sta- 
tistics of  production  of  different  kinds  of  cement  products.  The 
returns  were  very,  very  meager.  I  should  like  to  repeat  that 
this  year,  if  I  have  any  encouragement.  We  have  an  arrange- 
ment so  that  we  can  bear  the  expense  of  it  if  you  will  take  the 
trouble  to  make  a  list  of  the  users  in  your  home  locality.  That 
is  the  only  way  we  have  of  getting  the  addresses.  If  you  will 
do  your  part,  we  will  do  ours,  and  report  later  on,  as  soon  as 
statistics  can  be  secured  for  1906. 

6th  Question:  How  thick  should  a  curb  be  made  without 
gutter  t  How  deep  in  the  ground  ?  Should  it  be  made  in  blocks, 
or  solid  f 

Mr.  Fulkerson:  Depends  on  how  much  exposure .  there  is 
on  the  curbing.  It  should  be  about  10  per  cent  more  below  the 
ground  than  sticks  up  above  the  ground. 

Q.      How  thick! 

Mr.  Fulkerson:  Depends  on  the  curb,  and  how  much  ex- 
posure. For  a  5-inch  exposure,  a  4-inch  curb  is  heavy  enough; 
for  10-inch  exposure  you  want  six  inches. 

Q.      Do  you  think  it  should  be  two-thirds  in  the  ground  ? 

Mr.  Fulkerson:  It  will  do  no  harm  to  have  it  two-thirds 
in  the  ground.  It  depends  on  the  nature  of  the  soil,  and 
whether  it  has  pavement  against  it. 

7th  Question :  Is  it  practical  to  make  a  cement  tile  by  ma- 
chine as  large  as  eighteen  inches  in  diameter  ? 

8th  Question:  Is  it  better  to  sift  neat  cement  on  top  of  a 
sidewalk  or  not  ? 

A.      I  say  not. 

Pres.  Bingham:     We  will  now  go  back  to  the  start  of  our 

Srogram,  and  have  the  Notes  on  the  Investigations  of  Cement 
loftars  and  Concretes  at  the  U.  S.  Geological  Survey  Labora- 
tories at  St.  Louis,  by  President  R.  L.  Ilumplirey,  of  the  Na- 
tional Association  of  Cement  Users. 

President  Humphrey:  Mr.  President,  nnd  niembors  of  the 
Iowa  Association  of  Cement  Users:  The  work  that  lias  been 
going  on  in  St.  Louis  has  been  a  great  deal  talked  about.  Very 
little  has  been  said  in  the  way  of  results,  and  I  have  no  doubt 
that  people  are  beginning  to  be  skeptical  as  to  whether  or  not 
they  are  actually"  doing  anything  at  St.  Louis.  The  oriijinal 
appropriation  was  $5000.00  to  carry  on  the  work  until  Juno,  last 
year.  During  that  time  it  was  necessary  to  got  equipment  and 
apparatus  to  carry  on  some  preliminary  experinionts.  The  re- 
sults of  the  studies  of  sands,  gravels  and  crushed  stone  have 
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been  conipilod,  are  in  press,  and  I  presume  a  bulletin  will  appear 
in  a  verv  sht>rt  time. 

« 

In  •June  of  last  year,  in  response  to  resolutions  passed  by 
various  state  societies  and  other  organizations,  congress  appro- 
priated Ji<10(),(M)0.0<)  for  the  investigations  of  structural  materials. 
Under  action  of  the  Advisory  Board  it  was  decided  that  the 
money  should  be  spent  entirely  for  the  investigation  of  cement, 
mortars,  and  concretes.  In  order  to  carry  on  the  work  on  such 
a  comi)roheusive  scale,  it  was  necessary  to  get  a  great  deal  of 
additional  e<|uipment.  During  the  fall,  we  have  equipped  and 
installed  wliat  is  perhaps  the  largest,  and  certainly  the  best  test- 
ing lab(jratory  in  this  country,  if  not  in  the  world.  We  have 
some  forty-odd  men  engaged  in  testing  concrete  in  all  its  various 
forms.  AVe  have  six  large  testing  machines,  and  one  of  them 
which  is  in  process  of  ctmstruction  will  be  the  largest  testing 
machine  in  the  world. 

Now  we  have  been  working  steadily:  we  have  been  testing 
sands,  gravels,  crushed  stones  from  all  over  the  country'.  Then 
we  have  been  making  tests  of  concrete.  One  series  of  these 
tests  makes  use  of  over  six  hundred  beams,  each  12  feet  long, 
8  by  11  inches,  nearly  double  the  total  number  of  beams  that 
has  yet  been  made  in  this  country.  In  addition  to  that,  we  have 
been  testing  the  permanence  of  cements,  that  is  the  methods  ap- 
plied to  make  them  dense  and  waterproof.  We  have  also  been 
carrying  on  a  series  of  tests  to  get  the  strength  of  concrete  in 
shear  and  comj)ression.  And  then,  wliat  will  interest  you,  we 
have  been  carrying  on  a  series  of  tests  of  concrete  blocks.  We 
have  some  seven  different  types  of  machines,  representing  var- 
ious styles,  and  have  made  considerably  over  one  thousand  con- 
crete blocks.  Many  of  these  have  been  tested  for  their  fire  re- 
sisting qualities. 

AVe  nuule  u]>  of  each  class  of  blocks  a  double  series,  one- 
half  of  which  was  tested  for  physical  strength,  and  the  other 
half  for  fire  resisting  (pialities.  Each  after  its  fire  test  was 
again  tested  for  physical  strength.  Now  we  have  learned  a  great 
deal  ill  the  way  of  testing  ccmcrete  blocks.  Simple  as  it  may 
seem  to  make  a  concrete  block,  it  is  as  a  matter  of  fact  very 
difficult  to  make  a  good  one:  and  one  of  the  things  I  hope  is  that 
this  work  will  produce  a  series  of  rules  or  statements  which  will 
lead  you  all  to  make  a  block  that  will  meet  the  physical  require- 
ments of  a  building,  and  will  olfer  great  resistance  to  fire,  and 
be  a   dense,   wutei'proof  product. 

AVe  are  taking  ordinary  sand  and  crushed  stone  of  var- 
ious tyi)es,  and  treating  the  blocks  in  various  ways.  We  have 
a  <'hiunber  in  which  the  blocks  are  placed,  where  we  study  the 


IOWA  CEMENT  USERS  COyVENTION  85 


affect  of  high  pressure  steam.  We  have  found  out  a  great  many 
interesting  things  about  the  process  of  steam  curing.  You  can 
take  a  block  after  it  is  made,  place  it  in  a  steam  chamber,  and 
the  block  will  soon  be  so  soft  it  will  come  to  pieces  like  sand. 
You  can  take  a  block  and  put  it  in  the  steam  chamber  after  it  has 
hardened  a  reasonable  length  of  time,  and  you  can  so  dry  it  out 
by  steam  as  to  take  a  great  portion  of  its  strength  away.  But 
you  can  also  put  a  block  into  an  atmosphere  of  steam,  and  you 
can  cure  it  in  24  hours  so  it  will  have  a  strength  which  in  normal 
'  summer  weather  it  would  not  attain  in  a  week,  and  in  winter 
weather,  would  take  a  month  or  more.  The  essential  require- 
ment is  simply  this,  that  your  steam  must  contain  moisture, 
and  must  be  wet.  If  it  is  not  saturated  with  moisture,  it  will 
take  the  moisture  out  of  the  block,  and  the  block  will  be  de- 
prived of  the  means  of  hardening;  and  if  it  is  not  already  set, 
this  taking  away  of  the  water  will  prevent  setting,  and  the  tem- 
perature may  be  hot  enough  to  take  away  the  moisture  before 
it  has  set,  and  the  block  will  come  to  pieces.  The  remedy  is  to 
supply  the  water  required,  and  the  heat  will  hasten  the  process 
so  that  the  blocks  will  harden  much  more  rapidly.  We  are 
carrying  on  tests  in  that  way,  and  soon  are  going  to  publish  the 
results  in  a  bulletin. 

I  have  a  series  of  slides  here  which  will  be  interesting,  and 
will  give  you  views  of  the  fire  tests  which  we  have  been  making. 
These  tests  have  been  made  in  the  laboratories  of  the  Insurance 
Underwriter's  Association  in  Chicago,  in  their  special  furnace. 
The  laboratory  will  soon  possess  its  own  furnace,  and  will  be 
able  to  carry  on  its  investigations  in  its  own  way.  The  diffi- 
culty now  is  that  we  must  confine  our  tests  so  that  they  will  fit 
in  with  the  regular  tests,  and  it  often  proves  especially  hard, 
because  we  try  to  make  the  tests  on  the  day  they  fall  due. 

A  series  of  twentv-three  excellent  views  were  shown  of  the 
different  sections  of  the  St.  Louis  Testing  plant,  and  of  the  fire 
tests  being  conducted  in  the  Chicago  laboratories.  As  the  views 
were  shown  on  the  screen,  Mr.  Humphrey  gave  many  details 
regarding  the  machines,  instruments,  and  other  equipment,  and 
the  methods  of  investigation  that  are  being  followed  in  making 
the  tests. 

The  blocks  tested  for  fire  resistance  wore  made  by  each 
the  drj",  medium  and  wet  processes.  After  removal  from  the 
furnace,  they  were  quenched  with  a  jet  of  water. 

DISCUSSION 

Mr.  H. :  The  question  has  been  raised  as  to  why  we  used 
1700  degrees  F.  for  the  t<?st.     The  insurance  people  have  insisted 
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on  certain  requirements,  and  we  il^tve  in  deference  to  J^irj^ish- 
es,  made  the  tests  of  this  character.  A  water  p^^^^^^^^^J^.S 
to  measure  the  temperature.     We  haV^e  got  to  make  material 

which  will  stand  firing.  I  am  sure  the^Y'^''^  ""I  *^%iT/tion 
oi.  T      •        11  1  4.         J    '  '  ±  vou  the  information 

St.  Louis  will  go  a  long  way  toward  giving^  y^Ju.  ^ 

you  desire.  \.  ,       ^^     ..^ 

T         w    4.  1     *!,•  •      4    *u     1        ^-^or  the  attention 

I  want  to  take  this  occasion  to  thank  you  i\^  ^  .  u^^qj^q  the 

with  which  you  have  listened  to  me.  I  hope  tLc^  ^  .^^  work 
convention  closes,  you  will  show  your  appreciation  «>?itVis  as  tlie 
which  we  are  doing  in  St.  Louis  by  passing  resolutioi^^^^^^^JQi^ 
National  Association  did,  petitioning  congress  for  a  continTe'.^j.jj^, 
of  this  work.  We  are  now  well  started,  and  with  the  appro^ 
tion  of  $100,000.00  this  year,  which  we  are  sure  we  will  get,  \ 
can  go  on  with  the  work  and  give  you  more  results.  I  wan-i 
to  thank  you  again  for  your  attention. 

Mr.  Coutts :  ,1  would  like  to  ask  if  the  same  piece  of  ma- 
sonry stood  under  all  those  tests.  I  think  there  were  four  tests 
and  the  slabs  showed  the  same  condition  of  brick  masonry  all 
the  way  through. 

Mr.  H. :    The  same  brick  passed  through  all  those  tests. 

Q.      What  was  the  proportion  of  cement  and  sand? 

Mr.  H. :  1  to  3  and  1  to  4.  All  the  tests  you  saw  were 
1  to  3,  one  part  cement  to  three  of  sand. 

Q.      How  old  were  the  oldest  blocks  in  these  tests? 

Mr.  H. :  The  tests  were  all  made  at  the  same  period,  60 
days.  May  have  varied  a  day  or  two,  but  were  practically  60 
days. 

Q.  What  block  did  the  Association  think  stood  best  the 
quenching  with  water,  the  dry,  medium,  or  wet  block? 

Mr.  H. :  So  far  as  we  have  gone,  I  think  it  would  be  hardly 
fair  to  draw  conclusions.  The  blocks  were  green  at  60  days. 
If  anything,  it  seemed  that  the  medium  or  wet  block  showed 
up  a  little  better  than  the  dry,  but  there  was  not  enough  dif- 
ference to  amount  to  anything.  Of  course  at  1700  degrees  most 
any  concrete  will  lose  its  water  and  the  surface  will  scale  oflf. 
The  point  we  are  trying  to  develop  is  to  find  out  what  material 
is  necessary  to  place  around  the  steel  to  protect  it,  or  the  sur- 
face that  carries  the  load,  from  the  action  of  the  heat.  Con- 
crete is  a  very  poor  conductor  of  heat.  That  is  one  of  the  good 
qualities  of  the  material. 

Pres.  B. :  I  noticed  a  seeming  difference  in  color  of  the 
dr>',  wet  and  medium  blocks,  the  dry  being  the  darker;  was 
that  just  fancy,  or  true? 

Mr.  H. :     That  probably  was  the  fault  of  the  views. 

Q.      Were  these  steam  cured? 
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Mr.  II. :  They  wore  steam  cured,  and  treated  by  our  spray- 
ing proeess. 

Q.  Were  the  wet  blocks  made  of  slush,  or  were  they  mor- 
tar that  you  eouhl  handle.' 

Mr.  H. :  Well,  they  are  luuidled  in  the  machine,  and  could 
not  be  slush  such  as  we  knt)W  the  ordinary  concrete  to  be. 

Q.      You  .spoke  of  makin«r  tests  of  water  j)roof  blocks. 

A.  The  work  alonjr  that  line  has  \nH*n  jroinjr  on  about 
two  months,  too  short  a  time  to  be  able  to  nuike  any  stat(»ments. 

Pres.  B. :  The  committee  on  le«ri.slati(m  has  a  n»port  to 
make  at  this  time. 

Mr.  (;^outts:  Just  a  statement  I  desire  to  make.  I  find 
that  I  must  leave  right  after  noon.  Our  conunittee  on  b\«ri.slation 
liad  a  meeting  this  morning,  and  tlu*  state  of  lowa'wishes  to  add 
in  a  small  way  to  what  Mr.  Humphrey  has  just  been  telling  us 
the  United  States  is  doing  on  a  larger  .scale.  Last  year  this 
association  committee  met  jointly  with  the  conmiittee  of  the  Iowa 
Brick  and  Tile  As.sociation.  and  we  drafted  a  bill  to  present  to 
the  legislature  for  the  ])urpose  of  starting  a  school  of  ceramics 
to  take  this  matter  up.  It  was  a  special  session  and  things 
were  conducted  in  a  great  deal  of  a  hurry.  Tln»re  were  several 
matters  before  the  house,  and  we  seemed  to  catch  the  legislature 
in  a  bad  humor.  It  was  the  judgment  of  the  joint  conunittee 
that  if  we  got  anything  through,  it  would  have  to  be  simiething 
preliminary,  without  any  approi>riati(»n  attached  to  it.  The 
bill  was  put  through  with  this  unfortunate  deftn-t.  There  has 
been  nothing  done  for  the  installation,  or  for  maintenance,  so 
we  have  decided  to  again  take  the  matter  up  inunediately  this 
coming  week  with  the  committee  «j)pointed  by  the  association 
just  mentioned,  and  I  understand  the  sanu*  committee  was  reap- 
pointed by  the  Brick  and  Tile  Association. 

Now,  as  I  say,  we  want  ti»  get  at  this  thing  inun<Mliatcly,  and 
you  do  not  think  for  a  minute  that  wi*  jire  not  willing  to  put 
forth  every  possibb*  etVort.  just  as  you  <lcsirc  us  to  do.  l^ut 
when  we  come  before  the  legislatur**  and  present  this  matter,  I 
want  ever>'  man  who  is  int<M'csted  in  the  use  of  cement  in  the 
state  of  Iowa  to  make  himself  a  ccnmnittce  of  4)ne  to  sec  or  write 
to  his  member  of  the  legislature  and  si-nalnr  nnd  tell  them  about 
the  importance  of  the  great  w<uk  I(»wa  has  taken  up.  There 
is  only  one  way  to  get  at  this  work  and  that  is  through  this 
institution.  I.  am  not  begging  l'<»r  thr  InwM  State  ('oileg«».  not 
for  a  minute.  We  have  a  college  at  <ri"innell  that  we  are  proud 
of,  but  that  is  not  it.  The  Iowa  State  ( 'olleire  is  the  onlv  in- 
stitution  in  the  state  that  can  lake  eharu'e  of  this  juatter.  They 
have  been  doing  a  great  deal  ol'  work  for  whieli  tliey  have  l)een 
receiving  no  renumeration  whatevi-r,  and  the  state  of  Iowa  is 
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amply  able  to  make  ten  times  as  large  an  appropriation  as  we 
shall  ask  for. 

It  was  reported  yesterday  that  $300,000  was  appropriated 
for  a  cement  plant  in  our  own  state.  Now  I  simply  wanted  to 
make  this  statement  before  I  left,  to  exhort  you  to  see  your  mem- 
bers of  the  legislature  from  your  various  counties  and  tell  them 
of  this  work. 

Mr.  Humphrey:  I  personally  do  not  want  any  one  to  feel 
for  a  minute  that  because  the  United  States  government  is  under- 
taking tests  of  this  material  on  a  larger  scale,  that  it  is  unnec- 
esary  for  local  institutions  to  carry  on  such  work.  You  can  do 
work  with  your  own  materials  that  we  perhaps  cannot  do,  and 
we  feel  that  the  need  for  research  is  so  great,  the  more  wo  do 
the  sooner  we  will  solve  the  problem.  Do  not  appoint  commit- 
tees to  pass  resolutions,  but  every  one  of  you  see  the  man  who 
comes  from  your  district,  the  man  you  know  personally,  and 
tell  him  what  a  great  thing  it  is,  and  you  will  be  surprised  at  the 
work  you  will  do.  You  come  here  to  the  convention  and  listen 
to  papers  and  go  away  with  information  received  at  a  com- 
paratively small  cost,  that  means  hundreds  of  dollars  in  any 
business,  because  it  corrects  errors  that  will  hurt  you.  Now 
this  is  surely  a  good  investment  that  will  need  no  cash,  but  only 
a  little  personal  talk. 

I  want  you  to  receive  kindly  the  suggestion  that  you  pass 
resolutions  endowing  the  work  at  St.  Louis.  Perhaps  you  have 
not  got  in  printed  form  as  many  results  as  you  expect,  but  in- 
vestigations of  all  kinds  are  slow,  and  you  will  get  results  from 
now  on.  Forty  or  more  men  at  St.  Louis  are  going  to  give  you 
results,  and  it  seems  to  me  that  it  is  but  a  small  matter  for  you  to 
pass  resolutions ;  it  may  take  a  little  more  time  to  carry  out  Mr. 
Coutts'  wish,  but  it  certainly  has  my  hearty  endorsement.  It 
will  go  a  long  way  toward  making  the  matter  a  success. 

Pres.  B. :  I  will  refer  this  matter  to  the  committee  on 
resolutions  which  is  to  report  this  afternoon. 

Convention  adjourned  until  Friday  P.  M. 

SIXTH  SESSION 
Friday  Afternoon,  2  o'clock 

The  first  paper  was  presented  by  Mr.  B.  R.  Fish  of  San- 
dusky, Ohio,  on  Waterproof  Compounds  and  Snow  White  Ce- 
ment. 

The  president  then  announced  the  second  paper  by  Mr.  A. 
O.  Anderson  of  Lake  City,  on 

CEMENT  POST  DATA 

The  methods  of  manufacturing  cement  fence  posts  may  be 
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divided  into  two  classes,  viz:  the  slush  process  and  the  dry  or 
tamp  process.  In  the  former  the  cement  mixture  is  made  thin 
with  much  water  and  then  poured  into  the  Isolds;  while  in  the 
latter,  the  mixture  is  comparatively  dry  so  that  it  may  be  placed 
into  the  mold  in  layers  and  rammed.  The  first  process  neces- 
sitates a  large  number  of  molds,  in  fact,  as  many  as  the  daily 
output  of  the  plant,  while  in  the  dry  process  one  mold  can  be 
used  as  often  as  it  can  be  filled  and  tamped. 

The  relative  merits  of  the  two  systems  can  be  summed  up 
by  stating  that,  as  the  cement  requires  much  water  for  its  set- 
ting, the  first  process  would  seem  to  be  most  desirable  and  give 
best  results ;  but  the  advocates  of  the  drj'^  tamp  system  say  that 
a  satisfactory  product  can  be  produced  by  watering  the  post 
after  its  removal  from  the  mold.  And  besides  this,  the  trouble 
of  caring  for  a  large  number  of  molds  is  done  away  with.  The 
one  mold,  which  takes  the  place  of  a  hundred  in  the  slush  sys- 
tem, can  be  made  of  iron  which  is  much  more  durable  than  the 
ordinary  wooden  mold. 

The  dry  tamp  process  may  be  subdivided  into  two  classes 
depending  on  whether  the  post  is  moved  from  the  machine  or 
the  machine  from  the  post.  The  latter  method  seems  to  be 
the  one  most  used.  In  this  case  the  machine  is  so  light  that  two 
men  can  easily  move  it.  This  also  obviates  handling  the  post 
until  it  is  cured,  which  is  very  desirable,  for  a  green  fence  post 
is  a  very  fragile  article. 

Various  styles  of  reinforcement  are  used,  twisted  wires, 
single  wire,  barbed  wire,  band  iron,  gas  pipe  and  even  old  wagon 
tires.  These  should  be  placed  as  near  the  corners  of  the  post  as 
possible  in  order  to  secure  the  maximum  strength  of  both  the 
cement  and  reinforcement.  Several  methods  of  attaching  the 
fence  are  in  use,  the  most  common  being  a  double  staple  im- 
bedded in  the  post  and  a  tie- wire  reaching  around  or  perforat- 
ing the  post,  so  that  a  wire  loop  passed  around  the  fence  wire 
may  be  twisted  tight  by  a  nail  at  the  opposite  side  of  the  post. 
In  using  metallic  fasteners  permanently  imbedded  in  the  post, 
care  should  be  taken  that  they  be  well  galvanized  after  making, 
so  that  they  will  be  as  durable  as  the  post. 

To  secure  information  regarding  the  post  industry,  a  list  of 
questions  was  prepared  and  sent  to  all  post  manufacturers  whose 
addresses  could  be  obtained.  The  questions  as  well  as  a  sum- 
mary of  the  replies  received  will  now  be  given. 

1.    What  make  of  molds  are  you  using? 

As  but  one  company  making  post  nia<^hinory  was  inclined 
to  furnish  names  of  their  customers,  most  of  th«*  replies  to  this 
question  was  "Elposeo,  Lake  City,  Iowa.'*    However,  *' Petty- 
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john/^  **J.  A.  Mitchell/^  '^National  Automatic,''  "J.  M.  Keith" 
and  '*our  own  make"  were  some  of  the  answers  received. 

2.  How  many  molds  have  you? 

The  answers  varied  according  to  the  process  used,  the  dry 
tamp  proi*ess  requiring  but  one  or  two,  while  users  of  the  slush 
method  had  from  four  to  four  hundred  molds. 

3.  What  reinforcement  do  you  use? 

Depends  upon  the  make  of  molds  used,  the  most  common 
being  a  twisteil  pair  of  number  8  or  number  11  galvanized  steel 
wire.  Other  styles  were,  special  punched  bars,  barbed  wire, 
single  strand  wire,  gas  pipe,  old  iron  rods,  etc. 

4.  How  do  you  fasten  the  fence  to  the  post! 

Holes  through  the  post:  tie- wires  around  it;  special  staples 
placed  in  pairs  and  making  electrical  connection  between  the 
fence  and  reinforcement,  thus  grounding  the  fence ;  and  a  special 
cast  iron  socket,  built  into  the  post,  which  receives  a  removable 
staple,  were  the  most  common  devices  used. 

5.  What  is  the  cost  of  reinforcement  and  fastener  per 
post? 

ITie  cost  varied  considerably,  even  in  the  same  process  and 
under  the  same  patents,  being  from  4io  cents  to  8  cents  imder 
the  Elposco  system.  The  [Monarch  i-einforcement  is  listed  at  3 
cents  per  post  while  the  fasteners  are  4  cents,  thus  making  the 
cost  per  post  7  cents. 

6.  What  proportions  of  sand,  gravel  and  cement  do  you 
use  in  the  manufacture  of  posts? 

This  ranged  from  one  part  cement  to  two  parts  sand  to  one 
cement  and  six  gravel.     The  usual  reply  was  *one  to  four.' 

7.  How  do  you  cure  your  posts? 

A  few  replies  will  be  given  as  an  illustration  of  the  variety 
received.  **In  open  air.-'  ''Water  them  for  about  a  week." 
''Cover  them  with  straw  and  keep  wet  for  thirty  days."  "Keep 
in  damp  place  out  of  sim  and  wind  and  thoroughly  water  for 
ten  days."    "Keep  them  wet." 

S.  How  many  hours  and  how  many  men  are  required  to 
make  100  posts,  including  preparing  the  molds,  mixing  and 
plai*iiisr  the  concrete  into  them,  curine.  vardine,  etc..  that  is,  to 
produce  the  post  from  raw  materials  to  a  marketable  article? 

This  question  also  brought  quite  a  variation  in  the  answers 
from  parties  usiuir  the  same  process.  The  range  for  the  slush 
]n\voss  was  from  two  men  working  ten  hours  to  five  men  work- 
iiit:  Xvn  h'Mirs  aiul  paid  by  the  hundred.  The  usual  reply  was 
thrC'^  itif-n  \vo!*kinir  ton  hours.  The  dry  timip»ed  system  gives 
abou:  rh^^  sariu-  speed,  the  usual  figures  given  in  the  catalogs 
boiiii:  r»0  ti*  130  posts  per  day  for  two  men. 
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9.  How  many  posts  to  each  barrel  of  cement? 

Of  course  this  depends  upon  the  mixture  used,  the  average 
results  secured  were  28  to  the  barrel.  The  lowest  figure  was 
23,  while  the  highest  32. 

10.  What  is  your  wholesale  selling  price  per  hundred? 
Varied  from  $25.00  to  $35.00.     The  average  was  $28.00. 

11.  About  how  many  posts  have  you  made? 

The  persons  using  home  made  molds  had  made  a  few,  while 
those  having  a  regular  equipment  had  made  from  100  to  5000. 

12.  What  w^as  your  last  year's  output? 

13.  Was  this  an  increase  or  decrease  over  the  previous 
year  and  how  much? 

As  a  whole,  the  post  business  shows  an  increase. 

14.  How  do  the  sales  of  cement  posts  compare  with  that 
of  wooden  posts  in  your  vicinity  ? 

Since  the  cement  post  industry  is  a  new  one,  the  wooden 
post  still  holds  it  own,  but  replies  from  parties  who  have  been 
in  the  business  for  several  years  state  that  their  sales  compare 
favorably  with  that  of  wooden  posts ;  in  fact,  a  few  seem  to  think 
that  they  are  in  the  lead. 

15.  Are  you  satisfied  with  the  post  you  place  on  the  mar- 
ket? If  not,  can  you  suggest  how  it  might  be  improved,  or  give 
your  idea  of  an  ideal  post. 

This  question  brought  different  replies,  most  of  them  stat- 
ing that  they  were  well  satisfied,  while  others  modified  their 
statement  by  saying  that  ''if  well  cured  they  are  O.K.*'  A 
few  seemed  to  think  that  they  could  improve  the  post,  while 
some  had  *yet  to  see  the  fastener  that  suited  them.' 

16.  Do  you  make  a  practice  of  testing  or  having  tested  the 
materials  of  which  you  make  your  post? 

The  majority  do  not  test  anything.  Good  results  are  ob- 
tained without  and  so  they  cannot  see  why  the  extra  expense 
entailed  by  testing  would  be  justified.  The  manufacture  of  ce- 
ment has  reached  such  a  stage  of  perfection  that  the  j»urchaser 
may  be  assured,  when  buying  a  known  brand  of  cement,  of 
satisfactory  results. 

17  and  18.  Have  you  tested  your  post  for  strength  and 
durability  and  if  so,  give  results  of  such  tests  ?  ^o^v  does  your 
post  fail  when  broken  in  the  ground  ?  That  is,  by  crushing  of  the 
concrete  or  breaking  of  the  reinforcement  ? 

The  first  of  these  two  questions  brought  but  few  answers, 
the  majority  of  these  being  in  the  ni^gative.  The  second  crave 
some  interesting  results,  some  stating  that  the  reinforc(.*ment 
broke  first,  while  others  said  that  the  eoncrcto  crushed.  A  few 
stated  that  it  was  about  a  stand-off. 

19.    What  percentage  of  the  posts  are  lost,  and  in  what 
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step  of  their  manufacture  does  the  greatest  loss  occur? 

The  loss  seems  to  be  very  low  and  in  most  cases  due  to 
handling  the  post  too  soon  after  manufacture.  One  reply  stated 
that  about  5  per  cent  are  lost. 

20.  From  your  own  experience  and  observation  would  you 
advise  others  to  take  up  cement  post  manufacture  as  a  side  line 
with  the  block  business? 

'*Yes/'  was  the  usual  answer.  One  negative  reply  was  re- 
ceived but  no  reason  given. 

21.  Give  your  opinion  as  to  the  future  of  th^f^  cement  post 
industry  and  any  suggestions  you  may  have  regarc^ii^S  testing 
of  posts  and  other  investigations  you  would  like  to  hay^  carried 
out.  V 

All  replies  state  that  it  is  the  coming  post.  A  few  t^^plies 
are  herewith  given.  "^ 

'*It  is  the  coming  post,  but  any  molds  I  have  seen  are  tb^^ 
slow  to  handle,  this  is  the  main   objection  in  manufacturing 
them.'' 

*'I  expect  the  time  will  come  when  concrete  posts  will  dis- 
place practically  all  wooden  posts  in  farm  and  field  fences. ' ' 

**I  think  cement  posts  are  the  coming  fence  posts,  but 
think  that  the  farmer  should  make  them  himself  at  his  own 
place,  saving  heavy  hauling  from  a  distance.  I  would  not  use 
other  posts  on  my  farm  now.'' 

**We  think  posts  OK.  and  is  the  coming  post.  They  are 
giving  good  satisfaction.  When  once  sold  to  a  farmer,  they 
come  back  for  more.     Sell  a  good  many  farm  rights." 

This  completes  the  list  of  questions.  In  conclusion  will  say 
that  as  the  cement  fence  post  is  practically  a  new  article,  the 
greatest  of  care  should  be  used  in  manufacturing  and  curing  be- 
fore placing  it  on  the  market.  The  post  should  be  manufactured 
in  a  factory  employing  skilled  laborers  and  equipped  with  ef- 
ficient appliances  for  making  and  curing.  Some  persons  seem 
to  think  that  cement  work  can  be  done  by  anyone  and  at  any 
time,  but  the  number  of  defective  sidewalks,  disintegrated  tile, 
and  broken  posts  bear  mute  testimony  to  the  contrary. 

I  shall  be  pleased  at  any  time  to  leani  the  opinions  and 
ideas  of  any  post  man  regarding  the  industry  and  will  try  to 
answer  such  questions  or  give  any  information  I  can  regarding 
cement  posts  or  their  manufacture. 

DISCUSSION 

Pres.  B. :  Are  there  any  points  to  bring  out,  any  questions 
to  ask,  or  suggestions  to  offer? 

Q.  Suppose  a  case  where  these  po.sts  are  set  on  very  high 
ground  and  no  moisture  in  the  ground  to  speak  of.    If  elec- 


IOWA  CEMEXT  ViiEHR  COyVEXTION  93 

tricity  strikes  it,  what  effect  will  it  have  on  those  feuee  ]»osts  that 
have  no  ground  connection.     Will  the  electricity  shatter  them? 

Mr.  Anderson :  It  may  shatter  some  of  them,  but  we  are 
not  losing  anything  by  having  them  grounded. 

Pres.  B. :  The  question  is  whether  it  might  have  been  wise 
in  such  a  case  to  run  the  wire  further  down? 

Mr.  A. :  I  suppose  you  can  run  it  down  as  far  as  wanted. 
There  would  be  no  objection  to  running  them  further  down. 

Q.  Doesn't  any  reinforcement  in  any  style  of  post  act  on 
the  same  line? 

Mr.  A. :  Reinforcement  would  protect  that  one  post,  but 
unless  connected  with  the  fence,  would  not  be  apt  to  protect 
the  fence. 

Mr.  Kenney:     What  size  arc  these  posts? 

Mr.  A. :  The  usual  size,  I  think  is  about  3  by  3  at  the  top, 
7  feet  long,  tapering  to  six  inches  square  at  the  Imttom. 

Mr.  II.  S.  Williams:  Electricity  will  not  run  from  one 
post  to  the  other,  it  will  go  to  the  ground.  It  will  never  hurt 
the  stock  at  all.  W^here  a  post  is  properly  made,  using  four 
cables,  each  a  twisted  pair  of  Number  9  wire,  3  by  3  inches  at 
the  top.  and  4  by  4  at  the  bottom,  it  will  bear  a  weight  of  2000 
pounds  in  the  center  if  supported  one  foot  from  each  end. 

Pres.  B. :  Now  I  am  sure  that  wc  have  questions  we  would 
be  very  glad  to  ask  President  Humphrey.  We  can  take  up  a 
half  hour  or  so  before  going  on  with  the  program.  I  will  ask 
that  Mr.  Humphrey  come  to  the  front,  so  we  may  all  have  the 
benefit  of  his  advice. 

Mr.  Humphrey:  One  point  I  would  like  to  call  your  at- 
tention to  in  the  remarks  of  the  gentleman  who  i*ead  the  paper 
on  cement  posts.  I  think  he  said  it  was  necessary  to  have  the 
wires  of  the  fence  connected  with  the  reinforcements  of  the 
posts  f 

Mr.  Anderson:     Well,  that  is  one  patent. 

Mr.  Humphrey:  As  a  general  proposition  I  would  say  it 
does  not  make  any  difference  whether  these  are  connected  with 
reinforcements  or  not:  it  is  often  inconvenient.  The  object  of 
putting  reinforcements  in  a  post  is  simply  to  strengthen  the 
post.  If  a  cow  shoves  against  the  concrete,  it  has  not  strength 
to  resist  that,  so  we  put  some  form  of  metal  in :  so,  whether  the 
cow  pushes,  or  the  wire  pulls  it,  there  is  enough  metal  to  resist 
the  strain. 

Now,  the  other  gentleman  said  that  the  electrical  «-nrrent 
did  not  jump  at  the  cow  when  it  hit  the  fen<*e.  The  philosophy 
of  the  electrical  current  is  that  it  will  go  right  alonir  the  wire. 
The  current  will  pass  in  the  direction  of  least  resistance,  whether 
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this  be  along  the  wire,  into  the  ground,  or  to  the  animal.  If 
the  animal  is  in  the  way,  is  directly  along  the  wire,  then  the 
current  will  go  to  the  cow.  If  the  wire  is  grounded  at  each 
post,  then  the  cow  standing  right  near  the  wire  would  not  re- 
ceive the  benefit  of  the  shock,  but  the  current  will  go  down  to 
the  ground. 

Q.     How  about  cement  being  a  conductor  of  electricity  ? 

Mr.  H. :     Cement  is  a  non-conductor. 

Pres.  B. :  In  steam  curing,  about  how  high  a  pressure  has 
been  used? 

Mr.  II. :  The  question  of  pressure  is  the  whole  thing. 
Steam  for  instance  at  40  or  50  lbs.  may  be  very  damp,  or  60 
or  80  lbs.  be  very  dry,  and  it  matters  not  what  the  pressure  be. 
The  more  pressure,  the  more  moisture  there  must  be  in  order  to 
keep  it  damp.  It  must  be  sufficiently  saturated  that,  instead  of 
taking  the  moisture,  it  will  give  up  moisture. 

Pres.  B.:  The  temperature,  say  running  about  90  to  12& 
or  50,  is  not  injurious  to  the  cement? 

Mr.  H. :  When  you  get  up  to  those  high  temperatures 
you  may  have  it  hot  enough  to  drive  the  moisture  off.  Gen- 
erally speaking,  you  don't  want  to  get  it  much  above  100  de- 
grees. 

Q.      Is  the  common  exhaust  steam  dry  or  damp? 

^fr.  II. :     As  a  rule,  it  would  be  wet. 

Q.  Suppose  you  wanted  to  make  a  storage  tank  for  a 
farm,  storing  water,  say  20,0(X)  gallons  or  so,  and  you  wanted  to 
store  it  above  ground  four  or  five  feet:  "With  our  temperatures 
as  we  find  them  up  and  down,  how  many  air  spaces,  or  what 
would  you  do  to  keep  the  water  from  freezing? 

Mr.  11. :  You  want  to  know  how  thick  to  make  the  con- 
crete ? 

Q.  No,  how  many  air  spaces,  so  the  water  would  not 
freeze,  provided  you  did  not  pump  for  three  or  four  days. 

^Ir.  IT.:  It  might  be  three  or  four  inches  thick,  but  you 
would  have  to  reinforce  it  with  steel,  and  the  probability  is  you 
would  have  those  walls  four  or  five  inches  thick.  Concrete  is 
a  non-conductor  of  heat  and  is  likewise  a  non-conductor  of  cold. 
It  is  a  vt»ry  i)oor  conductor  of  heat  or  cold. 

Pres.  H. :  Tin*  question  came  up  this  morning,  ''What  is 
quicksand,-'  and  it  was  not  answered  very  satisfactorily. 

Mr.  II.:  Well,  (|uicksand  is  a  material  difficult  to  define. 
Take  sand  mikI  put  it  in  water  suflici(.*nt  to  saturate  it,  then  take 
it  out,  and  the  amount  of  water  will  vary  with  the  nature  of  the 
grain.  In  quicksnnd.  as  I  understand  it,  the  coating  of  water 
is  (juite  heavy  in  proportion  to  the  size  of  the  grain.     It  is  all 
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the  same,  all  fine,  and  will  slip  all  around;  has  no  power  of  re- 
sistance. If  yon  mix  a  substance  with  it,  the  substance  will  go 
right  down.  I  think  it  is  that  coating  of  water  that  gives  the 
sand  the  name  quicksand.     I  cannot  throw  much  light  on  it. 

Q.  Is  not  quicksand  a  condition;  is  it  not  very  fine  sand 
in  a  state  of  saturation? 

Mr.  H. :  It  might  be,  yet  you  can  take  some  very  tine  sand 
and  saturate  it  and  you  would  not  have  quicksand. 

R.  Yet  what  we  call  quicksand,  if  you  dry  it  out,  is  not 
quicksand  when  the  water  is  removed. 

Q.      What  is  the  form  of  quicksand? 

A.      All  round  particles,  smooth. 

Mr.  H. :  I  think  it  is  the  film  of  water  that  coats  it.  There 
is  no  contact  between  the  granules.  I  understand  that  the  film 
of  water  prevents  contact  and  makes  it  slip  around. 

Pres.  B. :  The  question  came  up  the  other  night  about  using 
verj'  fine  sand  with  cement  to  make  concrete.  One  gentleman 
had  some  very  fine  sand  on  his  farm,  and  wanted  to  know 
whether  he  could  use  it  to  advantage  with  cement. 

Mr.  H. :  When  you  have  extremely  fine  sand  it  is  difficult 
to  mix  it  with  cement,  so  as  to  get  good  contact;  furthermore, 
the  amount  of  air  included  in  that  mortar  is  so  great  that  it  is 
difficult  for  it  to  get  out.  You  get  density  in  mortar  by  the 
amount  of  work  you  put  on  it.  The  success  in  getting  the 
density  will  depend  upon  the  amount  of  work  you  put  on  it, 
the  more  elbow  grease  you  apply;  the  .finer  the  sand  the  more 
difficulty  you  will  have  in  getting  the  density.  It  is  generally 
true  that  the  amount  of  voids  in  fine  sand  are  much  greater  than 
in  coarse  mixtures. 

Q.  I  am  using  a  continuous  mixer  for  concrete.  The  ce- 
ment and  sand  enter  together  at  (me  end,  there  being  a  fan 
inside  that  mixes  them  up.  Now  where  had  the  water  better 
be  applied  to  the  mixture?  Should  it  be  Hpplied  just  as  it  comes 
out,  or  one  foot  in,  or  two  feet  in? 

Mr.  H. :  You  had  best  run  it  through  your  mix(»r  dry, 
and  then  wet  it,  but  this  is  hard  })ecause  you  have  only  one 
mixer.  It  is  better,  though,  to  mix  it  dry  before  you  put  in  the 
water.  I  confess  myself  I  am  not  very  partial  to  a  continuous 
mixer.  I  would  not  want  to  advise  vou  where  to  ndd  vour 
water,  but  will  say  that  the  materials  should  l)e  mixt^d  dry  and 
then  add  the  water.  The  whole  secret  of  succt^ss  in  concrete 
mortar  is  the  mixing.  The  more  you  mix  it  the  ])otter  it  is 
going  to  be.  On  the  other  hand,  it  is  possible  to  mix  the  stuff 
too  much.  Of  course  there  is  a  limit  to  cv<'rythin«?.  You  <'an 
mix  cement  so  long  that  it  will  sot  while  you  art*  mixing  it. 
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I  do  not  think  you  ought  to  mix  concrete  more  than  fifteen  or 
twenty  minutes. 

Q.  Is  it  all  right  to  use  frozen  sand,  froze  so  hard  that 
it  is  apparently  dry,  but  when  you  get  into  the  building  and 
warm  air  strikes  it,  it  is  wet.  Is  it  all  right  to  put  that  in  before 
it  thaws  out? 

IMr.  H. :  Well,  .as  long  as  the  concrete  or  mortar  has  to  set 
in  a  normal  atmosphere,  I  suppose  you  could  do  that,  but  gen- 
erally speaking,  the  best  results  are  obtained  by  drying  your 
sand;  and,  if  the  sand  be  frozen,  taking  the  frost  out  before  you 
attempt  to  mix  it  with  the  cement.  I  would  not  recommend 
using  the  frozen  sand  except  under  extreme  conditions,  when 
you  could  not  avoid  it. 

Q.  How  long  can  concrete  lie  mixed  before  you  put  it 
in  the  machine  ? 

Mr.  H. :  If  it  is  in  a  ver>'  wet,  sloppy  condition,  one  or  twG 
hours  without  detriment,  but  all  that  time  the  process  of  hydra- 
tion of  I  that  cement  is  going  on.  If  it  is  quick  setting,  then 
the  time  you  can  keep  it  may  not  be  even  a  half  hour,  and 
probably  inside  of  ten  or  fifteen  minutes  you  might  see  signs  of 
setting.  I  have  seen  signs  of  setting  inside  of  five  or  six  min- 
utes. 

Q.  What  do  you  consider  will  stand  fire  best,  slush  block 
or  the  dry  tamp? 

Mr.  II. :  The  philosopsy  of  fire  is  simply  this :  Where 
building  walls  are  submitted  to  the  action  of  the  same  heat  that 
you  saw  in  that  picture,  the  disintegration  of  the  mass  would 
be  produced  by  the  driving  off  of  the  water.  The  application  of 
water  simply  washes  away  the  loose  outer  material,  which  then 
has  no  strength  itself.  Now,  if  a  block  be  porous,  as  soon  as  the 
water  liits  it  and  plays  on  it  for  any  time,  it  will  go  into  the 
mass.  The  penetration  of  heat  will  decrease  as  the  density  in- 
creases, so  there  will  be  less  crumbling  by  heat  in  the  denser 
block,  because  of  the  less  dehydration  or  driving  off  of  moisture. 
Concrete  will  stand  fire.  The  tests  at  San  Francisco  showed  that 
it  offered  as  good  I'esistance,  and  in  most  cases  far  better  re- 
sistance than  other  buil(lin»r  materials.  1700  degrees  F.  is  as  high 
a  temperature  as  you  are  ever  apt  to  get.  It  would  be  an  ex- 
tremely rare  condition  where  that  degree  of  heat  would  con- 
tinue an  hour  and  a  half  and  where  firemen  would  go  near 
enough  to  put  on  a  stream  of  water  at  50  pounds  pressure  at  20 
feet.  The  fire  insurance  men  insist  that  these  are  the  conditions 
that  we  have  to  meet,  so  we  are  attempting  to  do  that. 

Q.      How  would  granite  do? 
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A.  Granite  would  go  all  to  pieces  with  the  application 
of  water. 

Q.      How  would  sandstone  be? 

A.      Sandstone  is  a  little  better. 

Q.  How  would  hard  brick  be,  as  compared  with  cement, 
in  fire  resisting  qualities? 

Mr.  H. :  Of  course  brick  can  be  burned  hard,  as  you  know, 
so  hard  that  it  gets  brittle  in  high  temperatures.  When  you 
put  water  on  them  they  go  all  to  pieces. 

Q.      Were  the  webs  of  these  blocks  that  you  tested  cracked  ? 

Mr.  H. :  In  some  cases  there  was  a  crack  right  down  the 
center  of  the  web.  In  other  cases  the  web  passed  through  all 
right. 

Q.      What  about  the  percent  of  moisture  in  brick? 

Mr.  H. :  That  depends  on  the  atmospheric  conditions. 
Brick  will  absorb  from  6  to  20  per  cent  of  water.  On  an  average 
about  6  or  8  per  cent  of  water. 

Prof.  Beyer:  Mr.  Chairman,  I  want  to  return  to  quick- 
sand for  a  minute.  It  has  occurred  to  me  that  as  long  as  this 
has  been  coming  up  every  year,  and  answers  seem  to  differ 
somewhat,  that  it  would  be  a  good  plan  for  different  people  to 
send  us  in  five  or  ten  pound  samples  and  let  us  find  out  what  it 
is.  Perhaps  by  next  year  we  can  tell  you  what  quicksand  really 
is  physically.  I  will  be  glad  to  do  the  work,  or  see  that  it  is  done, 
if  you  will  furnish  the  quicksand.  A  cigar  box  full  will  be  a  suf- 
ficient sample. 

Pres.  Bingham :  Mr.  McXabb  of  Emmettsburg,  since  coming 
here,  has  been  making  a  few  tests  of  tile  of  different  kinds,  and 
we  will  have  his  report  now. 

jMr.  G.  D.  ^McNabb :  My  position  in  this  convention  is  more 
in  the  nature  of  a  spy  than  as  one  of  the  cement  workers.  Dur- 
ing the  season  of  1907  in  the  county  in  which  I  have  charge  of  the 
drainage  work,  I  will  have  to  pass  on  the  quality  of  something 
like  40  to  60,000  cement  tile.  I  have  been  trying  to  find  out 
whether  cement  tile  will  do  the  work  and  stand  the  conditions 
under  which  the  people  say  they  will  have  to  be  put.  This 
morning  I  went  u[)  town  to  the  lumber  yard,  picked  out  some 
samples  of  clay  tile,  and  I  want  to  say  for  the  benefit  of  you 
cement  people  that  I  don't  believe  it  would  be  possible  to  pick 
out  a  better  tile  than  this.  We  took  them  to  the  testing  room 
and  with  the  assistance  of  two  students,  ])rokf  them. 

Now  here  is  a  cement  tile  to  start  with,  two  months  old, 
which  stood  a  pressure  of  980  lbs.,  and,  while  it  is  cracked,  it 
is  still  a  good  tile.  I  would  not  object  to  it  boinu^  laid  in  the 
ditch  to  do  the  work  to  the  end  of  time. 
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Here  is  a  four-inch  clay  tile  that  you  see  is  remarkably 
well  burned.  That  tile  stood  a  pressure  of  1015  lbs.,  and  it 
was  all  in  pieces  when  we  took  it  out;  35  pounds  difference 
between  the  cement  and  clay. 

Here  is  a  four-inch  clay  tile  that  stood  a  test  of  1650 
pounds:  here  is  a  six-inch  cement  tile,  4  to  1  mixture,  which 
stood  795  pounds  and  cracked.  Then  here  is  a  six-inch  tile  of 
the  clay  that  stood  8.'K)  pounds,  and  the  six-inch  cement,  two 
months  old,  stood  795  pounds;  35  pounds  difference. 

y.       How  does  the  thickness  of  tlie  shell  compare? 

Mr.  McNabb:  This  clay  tile  seems  to  be  about  ^\  of  an 
inch  thicker. 

Q.  Do  you  know  anvthin^  about  the  relative  cost  of  these 
tile? 

jMr.  McXabb:  They  retail  about  the  same  price;  cement 
people  are  meeting'  the  clay  price. 

Q.  Is  it  not  the  tendency  of  these  clay  tile,  after  they 
have  lyuVfX  in  the  jir round  for  some  years,  to  scale  off  and  dis- 
intejrrate? 

Mr.  ^IcXabb :  Only  at  the  end  of  the  ditch  where  they  liave 
been  exposed  to  the  air  and  frost.  Ever' since  I  can  remember 
I  have  been  around  tile  and  tile  ditches,  hauling  tile,  filling 
ditches,  and  looking  after  drainage  work,  and  I  have  seen  a 
great  many  varieti(\s  of  clay  tile  put  in  the  ground.  I  have 
seen  them  after  they  have  been  in  the  ground  from  six  to  twenty 
years,  and  have  nev(»r  sivn  a  clay  tile  tha  was  once  gotten  into  the 
ground  and  kept  covered  that  ever  went  to  pieces;  there  have 
been  some  failun^s,  howt'vcr.  I  have  examined  tile  that  I  hauled 
myself,  twenty  years  a*r<»,  and  they  are  all  right. 

Q.       Have  you  I'vcr  dug  up  any  of  these  tile? 

Mr.  McXabb:  Yes,  I  have  dug  up  quite  a  number.  There 
are  clay  tile  in  Iowa  that  have  not  been  properly  burned,  and 
will  go  to  pieces  in  the  ground.  I  have  not  seen  these  myself, 
I  have  seen  the  man  who  did  see  them.  The  same  tile  properly 
burned  are  all  right.  A  great  many  clay  tile  will  lay  out  all 
winter  without  danui»re,  but  yon  have  to  be  very  careful  with 
them.  That  will  be  a  benetit  to  you  cement  people.  Fanners 
do  not  have  anything  t«>  do  in  the  winter,  and  can  haul  their 
cement  tile  without  risk. 

Pres.  B. :  I  am  sorry  to  interrupt  this  discussion,  but  we 
have  our  ])usiness  session  before  us.  The  first  is  the  report  of 
Secretary  Williams. 

SECRETARY'S  REPORT 

The  following  brief  statement  will  l)e  sufficient  to  place 
before  you  the  work  of  the  Associati(m  during  the  past  year: 
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>\EMBERSTIIP. 

The  recorded  iiienibership  of  the  1906  raeetin<?  was  essen- 
tially 100  persons.  A  considerable  nimiber  regfistered  who  did 
not  become  members,  and  still  others  attended  the  convention 
whose  names  do  not  appear  on  our  lists. 

EXHIBITS. 

Seventeen  firms  manufacturing  cement  using  machinery,  en- 
gaged space  for  exhibit;  also  three  of  the  leading  Portland  ce- 
ment companies. 

PROGRAM. 

Thirteen  formal  papers  were  read  at  the  1906  convention. 

COMMITTEES. 

■ 

Committees  were  appointed  at  the  1905  meeting  to  draft 
standard  specifications  for  sidewalks.  This  committee  presented 
a  set  of  specifications  last  year  which  are  to  be  found  in  the  pro- 
ceedings of  that  meeting. 

At  the  1906  convention  a  committee  was  appointed  to 
formulate  standard  specifications  for  hollow  concrete  blocks, 
consisting  of  O.  U.  Miracle,  Geo.  Gabler  and  Wm.  King.  The 
report  of  this  committee  was  adopted,  and  the  specifications 
drafted  were  printed  in  last  year's  proceedings. 

RESOLUTIONS. 

Kesolutions  were  passed  by  the  associaticm  earnestly  ap- 
proving and  favoring  the  continuance  of  the  investigation  of 
cement  mortars  and  concretes  at  the  V,  S.  (Jeol.  Survey  Testing 
Plant  at  St.  Louis.  Also  petitiiming  congress  to  provide  for 
carrying  on  this  work  on  a  much  larger  scale. 

Resolutions  were  also  adopted  favoring  the  establishment 
of  school  of  ceramics  at  the  Iowa  State  College.  The  j)resident 
of  the  Association  was  empowered  to  appoint  a  committee  of 
three  to  lay  the  importance  of  this  matter  l)efore  our  state  sen- 
ators and  representatives.  President  Bingham  appointed  Mes- 
srs. R.  G.  Coutts  of  Grinnell;  G.  II.  Carlon,  Oskaloosa :  J.  B. 
Marsh  of  Des  Moines  on  this  connnitte<\ 

The  favorable  outcome  of  the  enterprises  refern^l  to  in 
both  of  the  above  resolutions  has  been  fully  report(Ml  to  you 
earlier  in  this  convention. 

CONTRIBrTlOXS. 

Several  of  the  companies  which  have  exhi])its  here  have 
contributed  generously  towards  the  support  of  the  association. 
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To  these  this  opportunity  is  taken  to  express  publicly  as 
an  organization,  our  best  thanks.  Also  to  emphasize  this  fact 
to  you  as  cement  users  and  to  call  your  attention  to  the  published 
list  of  contributors  on  your  programs. 

FINANCES. 

During  1906,  102  membership  fees  were  received.  Men- 
bership  dues  and  exhibit  fees  were  the  sources  of  revenue  to 
the  Association,  and  the  income  from  these  a  little  more  than 
balanced  the  expenditures. 

PROCEEDINGS. 

Arrangements  have  been  made  this  year  to  send  the  pro- 
ceedings of  the  convention  to  all  paid  ]ip  members,  whether 
such  members  are  in  actual  attendance  or  not.  The  advantage 
in  this  is  evident,  and  the  value  of  having  these  transactions  to 
refer  to  will  certainly  appeal  to  everj'one.  To  those  who  are 
not  members,  the  proceedings  will  cost  fifty  cents. 

Pres.  B. :     What  shall  we  do  with  the  Secretary's  report 

Moved  and  seconded  that  the  report  of  the  Secretary  be  ac- 
cepted.    Motion  carried. 

Pres.  B. :  Next  is  the  report  of  the  committees.  The  com- 
mittee on  legislation  reported  this  morning.  We  will  have  the 
report  of  the  committee  on  resolutions. 

The  chairman  of  the  committee,  Mr.  J.  X.  Muncey,  pre- 
sented the  following  report: 

Resohrd,  That  we,  the  members  of  the  Iowa  Cement 
Users'  Association,  extend  our  sin(*ere  thanks  and  appreciation 
to  the  faculty  and  management  of  the  Iowa  State  College  for 
the  kind  and  courteous  treatment  which  we  have  received  daring 
this  session. 

Resolved,  t^irther,  we,  by  a  rising  vote,  express  to 
the  President,  L.  L.  Bingham,  and  to  the  Secretary,  I.  A.  Wil- 
liams, our  hearty  approval  of  the  unbiased  attention  and  liber- 
ties extended  to  the  various  competitive  interests  here  represent- 
ed, and  especially  to  the  excellent  nnd  carefully  prepared  pro- 
gram of  sufli  a  ^enenil  nature  as  to  permit  of  wide  discussion 
on  all  timely  subjects  connected  with  the  cement  industry. 

ItrsoIvnJ,  Further,  that  we  regret,  owing  to  some  un- 
fortunate cireum^tance,  there  was  not  a  better  display  of  cement 
machinery,  inasmuch  as  the  management  of  the  college  had 
gratuitously  exteiuhnl  proper  mom  for  such  exhibits,  and  to 
the  fact  of  the  large  number  of  prospective  purchasers. 
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Resolved,  Further,  that  we,  the  cement  users  of  Iowa 
and  other  states  here  represented,  are  not  in  sympathy  with 
any  manufacturers  of  cement  in  Iowa  or  the  United  States  who 
are  promoting  or  in  any  way  associating  themselves  with  the 
Lumber  Trust,  with  a  primary  view  of  discrimination  against 
contractors  and  users. 

Whereas,  the  cement  industry  is  developing  most  rapidly, 
especially  in  the  state  of  Iowa,  and 

Whereas,  there  is  a  great  need  for  information  on  all  mat- 
ters relating  to  the  proper  uses  of  cement,  and, 

Whereas,  the  Association  recognizes  the  great  good  now  be- 
ing done  by  the  Iowa  State  College  in  this  direction. 

Be  it  resolved,  that  we,  the  Iowa  Association  of  Cement 
Users,  in  convention  assembled  at  Ames,  Iowa,  do  hereby  peti- 
tion the  state  legislature  to  appropriate  a  sufficient  sum  of  money 
for  carrying  on  the  above  mentioned  work,  and 

Be  it  further  resolved,  that  each  member  constitute  himself 
a  committee  of  one  for  securing  such  an  appropriation. 

Whereas,  the  U.  S.  Geological  Survey  is  carrying  on  in- 
vestigations of  Fuels  and  Structural  Materials  which  are  of 
great  importance  to  the  general  public,  and 

Whereas,  the  results  of  the  investigations  of  cement  mortars 
and  concrete  are  of  inestimable  value  to  all  users  of  cement. 

Be  it  resolved,  that  we,  the  Iowa  Association  of  Cement 
Users  in  convention  assembled  at  ^Vmes,  Iowa,  January  23-25, 
1907,  do  hereby  most  heartily  endorse  this  work  and  petition  the 
congress  of  the  United  States  to  continue  the  appropriation  for 
this  work  so  that  it  may  be  completed  and 

Be  it  further  resolved  that  the  secretary  of  the  Association 
be  hereby  instructed  to  transmit  a  copy  of  these  resolutions  to 
the  president  of  the  United  States  senate,  the  speaker  of  the 
house  of  representatives,  and  to  each  mem})er  of  congress  from 
the  state  of  Iowa.  (Signed) 

D.  P.  Fa  us, 
j.  x.  muncey, 
Wm.  Stuart. 

Each  section  of  the  resolutions  was  acted  upon  separately 
and  the  entire  report  adopted  by  the  Association. 

Pres.  B. :  Next  is  the  rei)ort  of  the  eonunittee  on  nom- 
inations. 

Prof.  Beyer:  Mr.  Chnirmiin,  your  cominitt(^«»  reports  the 
following:  For  president,  ^Ir.  George  H.  Carlon.  of  Oskaloosa; 
for  first  vice  president,  jMr.  1).  P.  Fans,  of  Watoi'loo:  f(U'  s«H'ond 
vice  president,  Mr.  James  ^Maine,  of  Des  ]\Ioines;  for  treasurer. 
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Mr.  (tri).  li.  Hoss,  of  (friniiHil.  and  for  secretary,  Mr.  Ira  A.  Wil- 
liafjis,  of  Arnes.  ^Si^rned* 

E.  Kennev,  Creston. 

II.   (\   Shadbolt,  Enimettsburg. 

S.  AV.  Beyek,  Ames. 

(.'ornmittee  on  Xomiuations. 

Moved  and  seconded  that  the  report  of  the  committee  on 
noniinations  he  adopted,  and  the  secretary  be  instructed  to  cast 
the  nrianiiiious  baHot  of  those  present  for  these  several  gentle- 
men.    Carried. 

Pres.  U.:  I  have  the  honor  to  present  to  you  the  incoming 
president,   Mr.   (ieo.   II.   Carlon   of  Oskaloosa. 

Mr.  ( 'arhai :  I  want  to  thank  you  for  this  honor,  coming 
from  this  honoraiile  body  of  men.  Ever  since  this  Association 
has  be<*n  organ iz<*d  it  has  been  my  aim  to  do  what  I  could  for 
its  advancement  and  welfare.  I  stand  ready  and  willing  to  do 
whatever  I  can  for  each  and  ev(»ry  member  of  the  Association^ 
and  I  l)elieve  the  first  thing  I  will  do  will  bo  to  appoint  everj' 
member  of  the  Association  a  committee  of  one  to  come  here  next 
yt»ar  with  a  paper,  or  short  speech,  say  five  minutes.  I  would 
rather  have  a  hundred  five  minute  speeches  from  practical  men 
than  a  dozen  half-hour  speeches.  I  thank  you  again  for  your 
kindnes.s. 

IVes.  H. :     Let  us  have  a  five  minute  speech  to  begin  with. 

I*res.  Carlon:  T  have  only  about  seven  minutes  to  make 
my  train.  If  there  is  nothing  furtht»r  to  come  before  the  con- 
vention, we  may  consider  ourselves  adjourned. 

LIST   OF   ExnnuTORS. 

Maniuette  Cement  .Manufa<*turiug  ('omi>any,  Chicago,  III.  Rep- 
resented by  H.  B.  Dickinson,  Chicago:  A.  A.  Sheneberger, 
Cedar  Kai)ids.  ' 

Atlas  Portland  Cement  C(]mi)any,  New  York  City.  Kepresented 
bv  V.  C.  Bailev.  X(^\v  York:  .J no.  (J.  Evans,  (Chicago. 

T 'ni versa  1  Portland  CtMiient  Company,  Chicago,  111.  Represent- 
ed l)v   K.  A.  Coatcs,  (1ii(*atro. 

Ballon  Maiiufacturing  Company.  Bclding,  Michigan.  Repre- 
sented by  T.  C.  JtMnuniTs. 

Expanded  AJelal  and  Corrny:ale(l  Bar  Co.,  Frisco  Bldg.,  St. 
Ii(»ui^,    M«>.     K'epresented   hy   \V.   C.   Berry. 

lliraiM   Kniitt,  Dallas  Center,  Iowa. 

Miracle  i^ressed  Stone  Company,  Minneapolis,  Minn. 

Sandusky  Poi-tland  Cement  Company.  Sandusky,  Ohio.  Repre- 
sented l)v  R.  R.  Fish.  Sandusky. 

Names  of  tht»se  in  atti'ndance  who  registered,  arranged  by 
ci>unties. 
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AUDUBON    COUNTY 

T.  W.  Staley,  Aiuliibon. 
T.  G.  Jensen,  Kiniballton. 
Geo.  Ilenningsen,  Kimball  ton. 
Bert  Eaton,  Audubon. 
VijET^o  Rasniussen,  Hrayton. 
A.  T.  Rasmussen,  Brayton. 

BENTON    COUNTY 

Wm.  Bossen,  Van  Home. 
S.  V.   Everett,  Blairstown. 
W.  II.  Thompson,  Vinton. 

BLACK  HAWK  COUNTY 

E.  J.  Buchan,  La  Porte  (Mty. 

D.  P.  Fans,  Waterloo. 
TV.  H.  Shirey,  Waterloo. 
J.  II.  Stewart,  W^aterloo. 
L.  L.  Tippey,  Waterloo. 

F.  J.  Pfiffner,  Waterloo. 

J.  II.  Anderson,  La  Porte  City. 

BO<JNE  COUNTY 

A.  II.  ]Me(rrejror,  Berkley. 
Richard  Clabby,  Oj^'den. 

E.  II.  Samuelson,  I^oone. 
A.  !M.  Shaeffer,  Boone. 
L.  F.  Fehleisen,  Boone, 
il.  II.  Rossacker,  O^den. 
E.  S.  Thoniprren,  Boxholm 
Axel  Western,  Boxholm, 

BUCHANAN   COUNTY 

J.  X.  Munoey,  Jesup. 

BUENA   VISTA   COUNTY 

W.  A.  Barnes,  Storm  Lak«». 
J.  K.  Salveson,  Sioux  Rapids. 

CALHOT^N    COUNTY 

W.  L.  Skinner,  Farnhamville. 
Earl    Skinner,    Farnhjinivilh*. 

CARROLL    COUNTS 

O.  W.  Carpenter,  Coon  Rapids. 

CASS  COUNTY 

Milo  II.  Cook,  (Jriswold. 

CEDAR   COUNTY 

R.  Brewer,  Lowden. 

C.  S.  Hollingsworth,  W.  Branch. 


CERRO  GORDO  COUNTS 

(Jeo.  Gabler,  Mason  City. 

CHEROKEE   COUNTY 

T.  D.  Campbell,  Cherokee. 

Cl^VY  COL'NTY 

Axel  Ruthven,  Ruthven. 

CLAYTON   COUNTY 

^r.   M.    Mellen.   Edprewood. 

CLINTON   COUNTY 

C.  B.  Roman,  Camanche. 

CRAWFORD   COUNTY 

J.  B.  Truesdale,  West  Side. 

DALLAS  COUNTY 

Iliram  Routt,  Dallas  Center. 

DECATUR   (:OUNTY 

Geo.  II.  Derry,  Lamoni. 

DELAWARE    COUNTY 

Philip  French,  Ryan. 

DES  MOINES  COUNTY 

Chris  Vestesen,  W.  Burlington. 

DICKINSON    COUNTY 

J.  ^r.  Johnson,  Spirit  Lake. 

EMMET  COUNTY 

W.  ^r.  Stewart,  Armstrong. 
L.   L.  Bingham,   Estherville. 

FRANKLIN    (M)UNTY. 

G.   E.   Sarg(»nt,   lIaini)ton. 

^r.  Holub,  ]Iam[)t(>n. 

C.   S.  Jcrneu^an,    llami)t(m. 

(;KEENE    COUNTY 

F.  I).   Milligan,  JellVrsoiL 
T.   A.   Mugan,  JelV(»rs()ii. 
AV.   S.   AlliML   Scniuton. 
P.    L.    Cockcrcll,  Jefferson. 
I).   E.  Donovan,  JelTerson. 
I.  II.  Waller,  Grand  Junction. 
Riehard  Wiltse.  (irand  Junet. 
Allen   (Jlenn.   Seranton. 

(fRUNDV  COUNTY 

R.  E.  Tjvnn,  Grundv  Center. 
E.  J.  Akin,  Grundv  C«'nter. 

■ 

T.  Johnson,  (ilrundv  Center. 
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GUTURIE  COUNTY 

F.  E.  Butler.  Jamaica. 
A.  A.  Smith.  Jamaica. 

HAMILTON   COUNTY 

Geo.  W.  Wareham,  Jewell. 

A.  H.  Alexander.  Jewell. 

HARDIN  COUNTY 

B.  F.  Wright,  Radeliflfe. 
H.  C.  Chopin,  Union. 

IOWA    COUNTY 

H.  Harrington,  Xo.  English. 

JAjnPER  COUNTY 

"Warder  Mershon,  Xewton. 
C  S.  Mershon,  Xewton. 

JACKSON    COUNTY 

B.  E.  Walker,  Sabula. 

KOSSUTH    COUNTY 

A.  J.   Lilly,  Algona. 
Henry  Lilly,  Algona. 
J.  H.  Welp,  Bancroft. 

UNN  COUNTY 

Thos.  J.  French,  Coggan. 

J.  C.  Fulkerson,  Cedar  Kapids. 

J.  F.  Xcubaucr,  Cedar  Rapids. 

G.  W.  Pichiicr,  Cedar  Rapids. 

MAHASKA    COUNTY 

Geo.  Wiswoll,  Xt^w  Sharon. 
McCntchcon  &  Strahan  Cement 

Block  Co..  Xow  Sharon. 
Geo.  II.  Cjirlon.  (Vskaloosa. 

M  \KIOX    roVNTV 

LoopoKl    T-.ittl«\    Knoxvillo. 
S.   ('.   .inlinst(»n,   Knoxvillo. 

K.   K.  <;irt'-ii.   Khndrs. 

K.   II.  ScliilliiiL!-.  Statt'  (\'nter. 

A.   O.    K''ii,   L«''!rainlo. 

('.  A.  liU'-liwul'l,  Mai-slialitown. 

li.    If.   Sutli'ThiMii.   <iilinaii. 

]:.  r.  .Mnli'T.  Mliriaii. 

K.   .\.   Piill'ii.  Ouawa. 


MUSCATINE  COUNTY 

C.  H.  Van  Epps,  Wilton. 
J.  R.  Corbett,  Lone  Tree. 

0*BRIEN   COUNTY 

Ed.   Clift,   Sutherland. 
B.  H.  Heckert.  Sutherland. 
J.  S.  Webster.  Hartlev. 

OSCEOLA   COUNTY 

Geo.  F.  Sokol.  Sibley. 
W.  T.  Suter,  Sibley. 

PALO  ALTO  COUNTY 

S.  H.  Bauek.  Emmettsburg. 
H.  C.  Shadbolt,  Emmettsburg. 
G.  D.  McXabb,  Emmettsburg. 

PLYMOUTH   COUNTY 

B.  Kramer.  LeMars. 

POCAHONTAS   COUNTY 

J.  O.  Burington,  Pocahontas. 
!M.  Butterton,  Pocahontas. 
E.  0.  Donnell,  Fonda. 

POLK  COL'NTY 

Jas.  H.  Maine,  Des  Moines. 
J.  B.  ^Marsh,  Des  ^Eoines. 
Frank  Perkins,  Des  Moines. 
II.  E.  Shafer,  Grimes. 
H.  R.  Reed,  Grimes. 
W.  A.  Lawrence,  Des  Moines. 
^Irs.  W.  O.  S^loan,  Des  iMoines. 
CnH).  A.  .lowett.  Des  Moines. 
W.  O.  Sloan,  Des  Moines. 
H.  II.  Flana.cr.an,  Des  Moines. 
IT.  II.  H«\viiolds,  Des  Moines. 
Mrs.  II.  II.  Reynolds.  D.  Moines. 

PMTTAWATTAMIE  COUNTY 

A.  T.  Hanu^s,  Xeola. 

1M)WKSHIEK  COUNTY 

CiOi).  R.  Ross,  Grinnell. 
R.   it.   Coults,  Grinnell. 
('.  AV.  Carter.  Grinnell. 
II.  II.  Connoll,  Deep  River. 
Mayo  Harris.  Grinnell. 

SAC   COUNTY 

L.  rhrislonsen.  Grant  City, 
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C.  M.  Jensen,  Grant  City. 
C.  C.  Wetzstein,  Early. 
G.  H.  Wetzstein,  Early. 

SCOTT  COUNTY 

J.  N.  Beimers,  Davenport. 

SIOUX  COUNTY 

H.  E.  Rounds,  Bock  Valley. 
M.  I.  Qninn,  Bock  Valley. 

STORY  COUNTY 

Jas.  H.  Larson,  Boland. 
J.  H.  Larson,  Slater. 
Jaa.  McCoy,  Colo. 
B.  F.  F.  Nickerson,  Ames. 

E.  B.  Howard,  Ames, 
y.  W.  Clausing,  Ames. 
Geo.  A.  Barhite,  Ames. 
N.  Tjemagel,  Story  City. 
H.  B.  Bell,  Gilbert. 

Ed.  Binder,  Colo. 
Jno.  M.  Wells,  Nevada. 
Victor  Eulon,  Maxwell. 

F.  B.  Parsons,  demons. 
W.  C.  Beynolds,  Gilbert. 

G.  F.  Davis,  Ames. 
W.  F.  Bales,  Colo. 


TAMA  COUNTY 

B.  Brewer,  Dysart. 

Jno.  A.  Bemer,  Gladbrook. 

C.  G.  Kaiser,  Dysart. 

UNION  COUNTY 

E.  Kenney,  Creston. 
L.  Kenney,  Creston. 

WAPELLO    COUNTY 

C.  B.  Allen,  Ottumwa. 
J.  B.  Allen,  Ottumwa. 

WEBSTER    COUNTY 

Iowa  Hydraulic  Stone  Co., 
Ft.  Dodge. 

WOODBURY  COUNTY 

P.  P.  Comoli,  Sioux  City. 
L.  S.  Johnson,  Sioux  City. 

WRIGHT  COUNTY 

M.  H.  Hanson,  Belmond. 
Geo.  Schumacher,  Clarion. 
Jas.  L.  Shearer,  Goldfield. 
LeBoy  Holding,  Eagle  Grove. 
M.  H.  Ireland,  Eagle  Grove. 
J.  M.  Overbangh,  Clarion. 


J.  C.  Jennings,  Ballou  Mfg.  Co.,  Belding,  Mich. 
Geo.  F.  Keil,  Sherbum,  Minn. 

D.  G.  Keith,  Ceylon,  Minn. 
Frank  Little,  Ceylon,  Minn. 

E.  M.  Newton,  Rock  Products,  Louisville,  Ky. 
Geo.  McAllister,  Glencoe,  Minn. 

Albert  Anderson,  St.  James,  Minn. 

F.  C.  Bailey,  New  York  City. 

W.  C.  Berry,  Exp.  Metal  &  Corrugated  Bar  Co.,  St.  Louis. 

Greo.  C.  Currie,  Boissevain,  Manitobji,  t'anndjL 

E.  A.  Coates,  Universal  Portland  Cement  Co.,  Chicago. 

P.  J.  Collins,  Omaha,  Neb. 

B.  B.  Dickinson,  Marquette  Portland  Cement  Co.,  Chicngo. 

Jno.  G.  Evans,  Atlas  Portland  Cement  Co.,  Cliieajro. 

E.  E.  Fish,  Sandusk>'  Portland  Cement  Co.,  Sandusky,  Ohio. 

Wm.  Seafert,  Cement  &  Eng.  News,  Chieajro. 

Chas.  Worthley,  Monterey,  Minn. 

E.  S.  Warner,  South  Dakota. 
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Announcement 

At  the  end  of  tlie  preieni  CulleK<f  year  Hrof.  G.  W.  KisMll  will  ^.'ive  up 
hii|)OBitionattlieluwa  State  Oille^e  tn assume  ili^i 'if  Pri>(ess<>r  of  Mcclinnical 
Engincerint!  and  Dean  of  Entfinrerini;  at  Miclii);;in  A^ricullutal  Colk'ue. 

The  management  »f  the  Iowa  Enirinecr  will  devolve  iipiin  J'ruf.  I.  A. 
Williams  after  Qie  May  number  and  it  is  linped  thai  ihu  usefulness  iif  ilic 
publicatiun  will  he  extended  mure  and  morceaeh  vcar  until)  it  shall  lie  rec»i!' 
DJMdas  the  technical  iirsan  (if  the  oilloL'e.  of  tin- Industnal  interests  nf  the 
mtc  aad  of  the  en|{ineerinK  alumni  of  the  d'HeKC- 


THE  BUSINESS  SIDE  OF  ENGINEERING 

s.  I'.  iiEi)Or;s.* 

I  am  asked  by  Professor  Marston  to  write  a  paper  on 
this  subject.  He  is  kind  enou^^h  to  say  that  it  \\\\\  he  of 
great  value  to  the  engineering  students:  and.  while  his  senti- 
ments are  certainly  appreciated,  can  only  say  that  if  the 
results  of  my  experience  and  observation  are  of  any  assist- 
ance, whatever,  I  shall  feel  more  than  repaid. 

Most  students  on  entering  college,  df>  so  with  but  very 
little  preconceived  idea  as  to  their  future  work  in  life,  'i'he 
course  of  study  which  they  select  is  usually  the  result  of 
fuicy,  or  the  advice  of  some  friend,  who,  possibly,  may  have 
taken  the  same  course. 

Many  students  take  the  engineering  course  who  would 
have  made  better  farmers,  and,  vice  versa.     One  thing,  how- 

,    yi— '  'W.  Iowa  State  CoIIcrc.    Prokleni  I'liuel  Si.mul  Uti.Ue  un.l  DrfilKiuc  Cii., 
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ever,  is  certain^— the  effort  and  study  necessary  to  receive  a 
degree,  in  any  of  the  courses  is  of  great  value.  Along  this 
line  I  wish  to  call  attention  to  one  phase  of  college  life  that 
was  neglected  during  the  time  which  I  spent  there — this  is 
the  social  life.  A  young  man  who  has  seen  so  little  of  social 
life  as  to  be  ill  at  ease  in  company,  or  is  too  diffident  to  clear- 
ly express  himself  in  public,  no  matter  how  bright,  or  how 
much  knowledge  he  may  possess,  is.  at  a  great  disadvantage 
in  this  world.  More  social  life  at  college  would  be  pleasant 
and  at  the  same  time  just  as  profitable  as  any  of  the  hours 
spent  in  studies  and  recitations. 

During  college  life,  about  all  that  can  be  obtained  is 
the  theory  of  engineering,  with-  a  smattering  of  practice; 
possibly,  enough  practice  to  enable  the  young  engineer  to 
apply  the  theory  later  in  life. 

I  would  impress  on  every  engineering  student  that  he  be 
very  thorough  in  his  mathematics.  Many  times  in  practice 
he  will  be  able  to  use  mathematics  to  solve  problems  he  never 
dreamed  of;  in  other  words,  the  average  student  is  prone  to 
consider  mathematical  problems  as  simple  abstract  proposi- 
tions of  no  practical  value.  If  his  instructor  calls  attention 
to  practical  applications,  he  is  fortunate  in  having  an  exper- 
ienced instructor.  On  the  other  hand,  if  mathematics  are 
poorly  understood  at  college,  there  is  little  time  in  practice 
to  study  up  on  theory,  and  as  a  result  he  falls  far  short  of 
his  possibilities  as  an  engineer. 

There  arc  ati  the  present  time,  many  good  reference 
books  on  almost  any  engineering  subject;  and  the  engineer 
who  has  been  diligent  in  theory,  during  his  student  life,  is 
easily  able  to  make  his  own,  any  subject  which  he  may  be 
investigating. 

As  to  the  business  side  of  engineering: 

It  is  a  well  understood  principle,  that  to  be  successful 
in  any  business,  one  must  understand  that  business,  thor- 
oughly, not  only  in  a  general  way,  but  in  detail.  One  of  the 
most  successful  contracting  engineers  it  was  ever  my  pleasure 
to  know,  not  only  understood  every  detail  of  his  own  ma- 
chine, but,  also,  more  about  the  machines  sold  by  his  com- 
petitors than  most  of  their  agents. 

The  question,  therefore,  arises  how  best  to  become  ac- 
quainted with  any  particular  line  of  business.     My  answer  is, 
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begin  at  the  bottom  and  learn  the  business.  If  in  the  manu- 
facturing business,  go  in  the  shop  and  help  build  the  ma- 
chines, and  out  in  the  field  and  help  erect  them  One  month's 
work  in  actually  building  any  manufactured  article,  will  give 
the  young  engineer  a  better  idea  of  its  details  than  a  year  in 
looking  at  drawings  or  pictures.  By  spending  a  year  or  two 
in  this  manner,  the  young  engineer  will  have  a  fair  knowledge 
of  the  manufacture  of  most  articles. 

With  this  knowledge  of  manufacturing  and  field  work, 
the  engineer  has  learned  to  see  things  as  they  are  and  is  ready 
to  begin  work  in  the  drafting  room — that  is  detailing  work 
and  putting  it  on  paper,  that  has  been  designed  by  others.  It 
may  seem  of  little  value  when  in  college,  to  spend  time  in 
lettering.  I  wish  to  say  that  every  student,  upon  leaving 
college,  should  be  able  to  make  at  least  one  style  of  lettering, 
free  hand,  rapidly  and  neatly. 

With  the  previous  knowledge  of  how  a  manufactured 
article  is  actually  made  and  how  it  looks,  work  in  the  drafting 
room  should  be  easy.  Drafting  is  usually  done  under  a  head 
draftsman  who  checks  all  mistakes,  so  that  the  young  engin- 
eer should  soon  become  accurate. 

After  a  time  spent  in  the  drafting  room,  the  young 
engineer  is  ready  for  designing  and  estimating.  We  might 
.define  the  science  of  engineering  as  accomplishing  a  given 
result,  at  the  least  possible  cost.  The  engineer  applies  the 
iheor}'  and  knowledge  he  has  already  gained  to  design  other 
structures.  He  uses  theory  to  compute  the  stresses,  and  his 
knowledge  of  shop  and  field  work  to  determine  the  least  cost 
of  construction. 

It  is  assumed  that  up  to  the  present  time  the  engineer's 
knowledge  of  cost  is  only  relati\e,  that  his  experience  has 
only  taught  him  what  details,  etc..  can  he  economically  man- 
ufactured and  assembled.  If,  however,  he  be  (yi  an  entjuir- 
ing  turn  of  mind,  he  has  without  ilrujbt  made  many  calcula- 
tions and  notes  as  to  the  actual  cost  of  construction  under 
different  conditions,  and  has  read  many  t^ooij  reference  hooks 
giving  the  cost  of  construction,  ns  tione  by  others. 

Thus  far,  the  engineer's  experience  has  heen  alon^  pure- 
ly engineering  lines,  and  it  is  a  rnilesrone  rfiar  many  engin- 
eers never  pass — often  times  from  choice. 

Wc  would  define  business  en^ineeriri;^  as  tlie  science  of 
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securing  work  of  an  engineering  nature,  at  profitable  prices, 
and  the  execution,  economically,  after  securing  the  same.  The 
one  presupposes  the  ability'  to  make  an  intelligent  estimate  of 
cost,  and  the  other,  to  execute  work  at  below  this  estimate. 
The  first  has  to  do  with  the  contracting,  and  the  second,  with 
the  administration  engineer. 

The  contracting  engineer  to  be  successful,  must  combine 
the  ability,  knowledge  and  experience  of  the  technical  en- 
gineer, with  the  qualities  of  the  salesman.  These  two  qual- 
ifications  are  usually  found  wanting  in  the  same  person,  and 
many  times  the  duties  are  divided — ^the  engineer  doing  ortly 
the  engineering  part,  and  the  salesman,  with  a  smattering 
of  engineering  knowledge,  using  plans  and  specifiations  pre- 
pared by  the  engineer  to  present  to  the  purchaser.  If,  how- 
ever, as  often  happens,  there  is  some  engineering  change 
made,  a  salesman  only,  loses  the  business  to  an  able  contract- 
ing engineer,  who  does  all  the  business  within  himself,  and 
does  not  have  to  rely  on  an  engineer,  often  not  present. 
The  contracting  engineer,  also,  has  another  great  advantage 
over  the  salesman,  only;  when  tendering  on  work  he  is  able 
to  explain  more  fully  his  design,  and  answer  more  intelli- 
gently the  questions  of  customers,  than  his  salesman  com- 
petitor. 

Allow  me,  also,  to  suggest  that  the  social  training,  etc., 
spoken  of  previously,  are  of  great  value  to  the  contracting 
engineer.  The  little  qualities  that  can  hardly  be  named,  that 
go  to  make  up  the  polished  gentleman,  lend  wonderful  as- 
sistance when  meeting  strangers. 

Granted  that  business  has  been  secured  at  a  fair  esti- 
mate and  profit,  it  is  the  effort  of  the  administration  engineer 
which  finally  determines  the  actual  cost  of  work,  and  whether 
the  balance  is  on  the  right  side  of  the  ledger. 

He  must  organize  the  business  so  that  it  is  executed 
systematically  and  intelligently.  He  must  not  delude  him- 
self into  the  belief  that  work  is  being  done  at  a  lower  cost 
than  it  really  is.  In  other  words,  realize  that  the  cost  of 
work  is  not  alone  the  actual  amount  of  money  spent,  but  that 
to  this  must  be  added  contracting  expense,  cost  of  repairs,  a 
percentage  of  the  first  cost  of  plant,  interest  on  investment, 
depreciation,  insurance  and  administration. 

With  the  total  cost  of  work  carefully  tabulated,  he  ad- 
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vises  the  contracting  engineer  as  to  the  actual  cost  of  work 
executed,  and  thereby  aids  his  judgment  as  to  the  cost  of 
future  work  of  similar  character  tendered  upon. 

The  administration  engineer  who  enjoys  the  greatest 
success,  must  also  be  a  financier,  must  be  in  touch  with  the 
financial  condition  of  the  country  in  which  he  is  operating 
and  its  prospects  for  the  future,  the  amount  of  business  in 
his  particular  line  and  what  his  competitors  are  doing.  Many 
a  contracting  firm  has  made  itself  wealthy  by  allowing  com- 
petitors to  contract  their  entire  output  at  low  prices,  and 
then  secure  all  the  business  it  could  do  at  a  good  margin; 
this,  by  a  knowledge  of  the  situation. 

He  must  also  be  able  to  judge  the  credit  of  purchasers 
and  be  certain  that  they  ara  able  to  pay  for  work  contracted 
for,  any  other  course  is  sure  to  lead  to  a  receiver  sooner  or 
later. 

As  a  matter  of  statistics,  it  may  be  stated  that  50  per 
cent  of  general  contracts  in  the  United  States  are  secured  be- 
low cost,  25  per  cent  at  practically  cost,  leaving  only  25  per 
cent  having  a  reasonable  margin  of  profit. 

In  conclusion : 

The  competent  technical  engineer  is  certain  of  a  lucra- 
tive position  or  practice  at  all  times. 

The  competent  contracting  engineer  is  scarcer  and  hard- 
er to  obtain,  and,  by  the  inevitable  law  of  supply  and  de- 
mand, his  services  usually  command  higher  prices. 

The  man  who  is  a  successful  technical  and  contracting 
engineer,  and,  in  addition,  is  capable  of  administering  a  con- 
tracting or  manufacturing  business,  as  well,  is  either  doing  a 
successful  business  himself,  or  running  a  business  for  others 
at,  practically,  his  own  terms. 


CHART  FOR  CARPENTER  SEPARATING 

CALORIMETER 

G.  W.   BISSKLL. 

The  separator,  extensively  used  in  power  station  prac- 
tice for  removing  entrained  water  from  live  steam — or  grease 
from  exhaust  steam,  has,  when  properly  designed,  an  effi- 
ciency practically  equal  to  unity,  as  was  demonstrated  by 
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Messrs.  Brill  and  Meeker  in  1891  at  Cornell  University. 
Prof.  R.  C.  Carpenter,  in  charge  oi  experimental  engineer- 
ing at  the  same  institution,  acting  upon  the  suggesting  pre- 
sented by  the  results  of  the  experiments  of  Brill  and  Meeker, 
devised  the  Carpenter  Separating  Calorimeter  for  measur- 
ing the  moisture  in  steam  and  designed  the  present  form  of 
the  instrument  as  manufactured  and  sold  by  Shaetfer  and 
Budenburg,  New  York. 

The  sample  of  steam  is  collected  in  the  same  way  as 
with  other  forms  of  calorimeter.  The  instrument  is  a  small 
separator  for  the  sample  which  flows  through  it  into  the  open 
air.  The  moisture  is  precipitated  and  collected  and  may  be 
drawn  off  at  intervals  and  its  amount  measured  bv  volume  or 
weight. 

Extensive  experiment  has  demonstrated  its  accuracy. 
In  the  marketed  form  of  the  instrument,  the  collecting  cham- 
ber for  the  moisture  is  provided  with  a  graduated  water  glass 
and  scale  with  which  and  a  stop-watch  the  rate  of  the  precipi- 
tation of  the  moisture  can  be  readily  determined.  The  scale 
is  graduated  to  looths  of  a  pound  and  it  is  usually  conven- 
ient to  read  the  time  for  collecting  i-ioth  pound. 

The  flow  of  steam  through  the  instrument  is  determined 
by  a  standard  orifice,  a  pressure  gauge  and  Napier^s  rule. 

A  steam  jacket  and  lagging  together  reduce  the  radia- 
tion loss  to  a  negligible  quantity,  especially  in  view  of  the 
uncertainty  of  the  representative  character  of  the  sample 
whose  moisture  is  sought. 

The  mathematical  theory  of  the  instrument  is  as  fol- 
lows : 

Let  w=weight  of  moisture  precipitated  in  pounds  per 
hour. 

t=time  in  minutes  required  to  precipitate  i-io  lb. 

6 
Then  w= — 
t 

Let  W=weight  of  steam  issuing  from  the  orifice  of  the 
instrument  in  lbs.  per  hour. 

P=absolute  steam  pressure  in  lbs.  per  sq.  in.  which. 
forces  the  steam  through  the  orifice. 

A=area  of  the  orifice  in  sq.  in. 
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Then  W  =  36oox^P xA 

70 
Let  m  =  percentage  of  moisture 
Then,  evidently,  neglecting  radiation, 

m   _       w 

ioo~  W  +  w 

The  usual  diameter  of  the  orifice  is   i-i6th  inch  and  its 
form  is  circular.     For  this  case 

A  =  0.00307  sq.  in. 

Then 

___      3600  X  0,00307  X  P 


TT      — 

70 

':zz 

0.158: 

xP 

Then  also 

6 

m 

• 

0.158 

t 

100 

xP  + 

6 
t 

6 

o.i58xPxt  +  6 

This  formula  gives  a  ready  means   of   calculating   the 
percentage  of  moisture. 

By  transposition,  we  have 

^         ^  100  —  m 
Pt  =  38-^— 

If  m  be  constant  the  last  form  is  the  equaton  of  an 
equilateral  hyperbola  with  P  and  /  as  co-ordinates. 

Subjoined  is  a  chart  obtained  by  plotting  the  relation  of 
P  and  t  for  each  of  several  separately  assumed  constant  val- 
ues of  m. 

Thus  m=constant=i  per  cent  of  moisture. 

Assume  P=  20,  then  t=i88.io 

40  94.05 

60  62.70 

80  47.02 

100  37.62 
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Chut  for  Carpenetr  Separating  Calorinieter 
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120 

31-35 

140 

26.87 

160 

23-51 

180 

20.90 

200 

18.81 

From  which  the  curve  marked  i^  moisture  is  plotted  as 
shown.  The  same  method  is  followed  for  each  of  the  other 
curves. 

The  calculatons  are  not  laborious  since,  e.  g. 
in  the  case  for  m=i 

Pt=3762 

Assume  convenient  values  for  P  suggested  by  the  scale 
and  find  t  by  division  or  with  the  slide  rule. 

Similarly, 

for  m=2   Pt=i9i2 

3  1228 

4  912 

5  722 

For  convenience,  the  scale  of  gauge  pressures  is  also  given  on 
the  chart. 

It  is  believed  that  fhis'chart  is  sufficiently  accurate  for 
all  practical  purposes. 

By  using  a  larger  scale  for  the  values  of  t  the  chart 
could  be  easily  extended  to  include  iso-moisture  curves  for 
percentages  greater  than  5^. 

A  complete  chart  should  also  indicate  the  *iimit  line" 
for  the  throttling  calorimeter. 

It  is  the  intention  of  the  writer  to  prepare  additional 
charts  for  the  higher  percentages  of  moisture  and  a  table  to 
facilitate  reducing  stop-watch  readings  to  minutes  and  deci- 
mals thereof.  The  complete  set  should  be  a  useful  adjunct 
to  the  very  useful  instrument  devised  by  Professor  Car- 
penter. 


PRODUCER  GAS  ENGINES 

G.  W.  BISSELL. 

Presented  to  the  Engineers'  Lyceum  and  Des  Moines 
Engineers'  Club,  March  i,  1907. 

A  producer  in  this  connection  is  a  furnace  or  stove  de- 
signed to  secure  what  is  usually  considered  undesirable,  viz., 
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the  incomplete  combustion  of  solid  fuel,  usually  coal,  but 
sometimes  lignite  or  peat. 

The  incomplete  combustion  is  secured  by  admitting  to  the 
fuel  only  a  limited  supply  of  air  and  control  is  effected  largely 
by  vanning  the  depth  of  the  fire  so  as  to  vary  its  resistance 
to  the  air  which  tends  to  pass  through  it  due  to  the  force  of 
the  draught.     In  brief,  the  process  is  as  follows: 

The  oxygen  of  the  air  entering  the  producer  and  com- 
ing in  contact  with  the  incandescent  carbon  of  the  fuel  forms 
a  certain  amount  of  gaseous  incombustible  carbonic  acid 
(CO._»).  The  heat  generated  by  this  reaction  is  taken  up 
by  the  COo  and  the  nitrogen  of  the  air  supplied.  These 
ascending  gases  yield  their  heat  to  the  fuel  above  bringing  it 
to  incandescence.  But  in  contact  with  this  glowing  carbon 
the  CO  2  first  formed  takes  up  another  portion  of  carbon, 
and  is  thus  converted  into  combustible  carbon  monoxide 
(CO),  chemically  indicated  thus: 

CO2  -f  C  +  heat  =  2CO. 

In  absence  of  impurities  in  the  fuel  and  with  dry  air, 
the  gas  contains  all  the  nitrogen  of  the  air  and  approximates 

Carbon  monoxide   (CO) 34-7  P^r  cent)    by  volume, 

Nitrogen    (NO) ^ 65.3  per  cent) 

and  has  a  heating  value  of  about  118  British  thermal  units 
per  cubic  foot. 

In  practice,  with  carbonized  fuel  and  an  air  blast,  it 
contains  always  some  COo  and  a  little  H  with  the  N  of  the 
air.  The  H  arises  either  from  the  fuel  or  the  decomposi- 
tion of  the  moisture  in  the  air  supplied  upon  its  contact  with 
the  glowing  carbon  thus: 

HoO  +  C  +  heat=  H,,  +  CO. 

With  uncarbonized  fuels,  as  soft  coals,  the  products  of 
distillation  of  the  raw  fuel  in  the  upper  zone  are  mixed  with 
those  of  the  gasification  below.  They  consist  chiefly  of  H, 
and  the  Hydrocarbons,  Marsh  Gas  (CH4)  and  Olefiant 
(ias  (C.2H4). 

The  amount  and  quality  of  gas  thus  produced  varies 
with  the  properties  of  the  fuel  and  type  and  handling  of  the 
apparatus.      Thus: 

I  lb.  Coke  or  charcoal  yields  104  cu.  ft.  Gas 
Anthracite  85 

Bituminous  75 
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Brown  coal  55 

Turf  45 

Wood  3  5 

Anthracite  producer  gas  averages  138  B.  T.  U.  per 
cu.  ft.  and  has  chemical  composition  by  volume  as  follows: 

Per  Cent 

CO2,  Carbon  Dioxide,  "Carbonic  Acid".  .  6.0  to  1.5 

CO,  Carbon  Monoxide 22.0  to  30.0 

H,  Hydrogen   15.0  7.0 

CH,4    Methane,  Marsh  Gas 3.0  1.5 

N,  Nitrogen 54  •  o  60 .  o 


100.  o        100.  o 
Producer  gas  from  bituminous  coal  analyses  nearly  the 
same  except  that  CH4   and  H  are  sometimes  higher. 

By  careful  design  and  management  a  producer  may 
have  an  efficiency  of  75^0  which  means  that  the^as  contains, 
'When  it  goes  to  the  engine,  75^  of  the  potential  heat  of  the 
fuel  from  which  it  is  generated. 

This  is  practically  the  same  efficiency  as  is  obtained  with 
a  good  steam  boiler.  That  is  to  say  the  steam  delivered  by 
a  boiler  to  an  engine  contains  75%  of  the  potential  heat  in 
the  fuel  whidi  generates  it. 

Therefore  we  may  say  that  so  far  as  the  generation  of 
the  working  fluid  or  medium  is  concerned  the  steam  engine 
and  the  gas  engine  are  approximately  on  a  par  one  with  the 
other. 

Experience  shows,  however,  that  the  gas  engine  is  gen- 
erally more  efficient  than  the  steam  engihe  as  measured  by 
the  fuel  cost  per  unrt  of  useful  power. 

The  U.  S.  Geological  Survey  Tests  show  that  for  150 
Kilo  watt  units,  a  producer  gas  engine  used  2.29  lbs.  of  coal 
as  against  5.71  lbs.  per  K.  W.  H.  for  a  steam  engine  having 
a  water  rate  of  23.6  lbs.  per  I.  H.  P.  per  hour. 

The  reason  for  this  must  be,  therefore,  in  the  superior 
manner  of  utilizing  the  energy  available  in  the  working  fluid. 

The  efficiency  of  a  steam  engine  is  surprisingly  low. 
A  water  rate  of  20  lbs.  of  steam  per  I.  H.  P.  hour  at  125 
lbs.  pressure  and  a  vacuum  of  26  inches  is  an  efficiency  of 
only  11.6^  as  referred  to  the  steam,  or  8.7  as  referred  to 
good  fuel  used  in  a  good  boiler  by  a  skilled  attendant. 
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The  corresponding  figures  per  brake  horsepower  arc 
10.4  and  7.8^  respectively. 

According  to  the  experience  of  many  users  and  design- 
ers and  experimenters  the  gas  engine  has  efficiencies  ranging 
from  20  to  30*^  referred  to  gas  or  15  to  25^  referred  to 
fuel.     These  are  conservative  figures. 

The  average  fuel  efficienc}'  of  the  U.  S.  Geological  Sur- 
vey producer  gas  engine  (200  HP.)  is  approximately  15^. 

The  writer  presents  in  this  connection  the  principal  and 
most  interesting  results  of  tests  of  a  producer  gas  engine  in- 
stalled for  electric  light  ser\-ice  in  Algona,  Iowa.* 

The  engine  was  a  three-clyindcr  vertical  single  acting 
engine  rated  at  150  Brake  horsepower  and  guaranteed  to  de- 
velop one-half  its  horsepower  at  not  to  exceed  1.5  lbs.  An- 
thracite Pea  Coal  per  B.  H.  P.  Cylinders  15x18.  250  R. 
P.  xM. 

The  producer  was  of  the  suction  type  and  was  furnished 
with  vaporizer,  scrubber,  etc.  The  engine  was  started  by 
compressed  air  supplied  from  storage  tanks  filled  by  a  small 
compressor  driven  by  a  small  engine  which  serx'^ed  also  to  run 
a  small  fan  blower  for  starting  the  producer  and  to  elevate 
coal  to  the  storage  hopper. 

The  engine  was  belted  to  a  75  K.  W.  2-phase  Westing- 
house  generator  and  exciter.  For  purposes  of  brake  tests 
the  belt  was  thrown  off  and  a  prony  brake  applied  to  a  special 
brake  pulley  loaned  and  placed  by  the  makers. 

All  usual  and  necessary  precautions  were  taken  in  se- 
curing the  data. 

The  results  of  the  tests  were  as  follows: 

Date  Run    Duration    Averapt*       Per  Cent  of     Coal  as  fl red        Total  efti- 

hours       B.  H.  P.  Katinp  per  B.  H.  P.  cieocy 

froTii  coal* 

3/1/(^6  I  6-40.1  26.8  I.  5 1  15.69 

3/2/06  II  7  82.5  55.  I.  15  17.56 

3/3/06       III        6        156.9        104.2         0.99  19.69 

*B.  1'.  U.  in  coal,  13,315  per  lb.  dry  coal=i  2,904 
B.  T.  U.  per  lb.  as  fired. 

Pollowing  is  the  heat  balance  for  Run  III  of  Brake 
Load  tests: 

♦I'  n>rii  thesis  by  Messrs.  O.  E.  Lingren  and  L.  J.  Wilkinson. 
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HEAT  BALANCE 

AT  FULL  LOAD. 

B.T. 

U.  in  coal  as  fired,  941  lbs. 

\m 

12,143,500 

«i 

to  B.  H.  P. 

2,891,524 

19.69 

II 

"    Unbumcd  coal  in  ash, 

104.8  lbs. 

1,882,000 

11.46 

II 

"    Radiation  from  Producer 

285,000 

2.35 

II 

"    Radiation  from  Scrubber 

89,000 

.32 

II 

"    Vaporizer 

79,000 

.65 

i« 

"    Scrubber  Water 

887,000 

7.31 

II 

"   Jacket  Water 

2539,000 

20.90 

41 

*'    Exhaust  Gases 

3,856,000 

31.80 

U 

"  .Unaccounted  for 

684,976 

5.52 

12,143.500 

lOo.OO 

12,143.500 

Time  does  not  permit  presenting  further  figures  exhib- 
iting the  superior  economy  of  the  producer  gas  engine. 

The  writer  believes  that  the  gas  engine  is  to  be  an  im- 
portant factor  in  power  plant  practice  in  units  of  all  sizes 
and  its  entrance  into  this  field  is  already  almost  a  triumphal 
march. 

There  will  always  be  some  situations  in  which  the  in- 
stallation of  a  gas  engine  instead  of  a  steam  engine  cannot  be 
justified  notwithstanding  the  above  superiority. 

One  or  two  such  will  be  cited. 

A.  Since  a  gas  engine  insftallation  costs  from  30  to 
60^  more  than  the  steam  plant  which  would  be  selected  for 
the  specified  duty,  the  net  saving,  i.  e.,  after  paying  fixed  as 
well  as  operating  charges,  will  reduce  with  the  price  per  ton 
of  the  cheapest  fuel  available  in  the  locality  in  question. 
Roughly,  with  coal  at  $1.25  or  less  per  ton  the  wisdom  of 
installing  a  gas  engine  would  be  questionable  from  the  com- 
mercial point  of  view,  unless  smoke  prevention  were  a  finan- 
cial or  aesthetic  consideration. 

B.  A  gas  engine  plant  calls  for  higher  average  skill 
and  consequently  cost  of  attendants,  and  repairs  are  difficult 
in  many  cases. 

C.  The  cost  of  jacket  water  may  be  prohibitive. 

D.  Where  heat  as  well  as  power  is  required  the  steam 
engine  at  present  has  a  long  lead  on  the  gas  engne. 

E.  Overload  conditions  are  not  so  easily  met  by  the 
gas  engine  as  by  the  steam  engine. 

The  writer  ventures  to  predict  that  the  demand  for 
smokeless  combustion  and  for  heating  by  use  of  by-products 
will  result  in  the  devising  means  of  utilizing  the  heat  in 
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jacket  water  and  exhaust  gases  of  the  gas  engine.  These 
items  of  waste  heat  amount  to  50*^  of  the  heat  in  the  fuel 
and  can  readily  be  utilized,  although  such  utilization  w*ill 
require  much  more  expensive  installation  than  is  required 
for  ordinary  steam  or  hot  water  heating. 

When  this  combination  of  power  and  heat  can  be  built 
with  the  gas  engine  as  a  center  the  owner  will  have  a  more 
economical  plant  than  now  and  the  long  suffering  public 
will  get  an  occasional  glimpse  of  clear  sky  and  a  more  whole- 
some air  to  breathe. 

The  limits  of  this  paper  do  not  permit  a  discussion  of 
the  mechanical  features  of  gas  producer  or  engine. 

These  features  have  been  rapidly  evolved  by  the  invent- 
ors, designers  and  engineers  of  Europe  and  America,  and  a 
gas-producer  plant  can  today  be  purchased,  installed  and 
operated  to  the  satisfaction  of  all  concerned  in  localities 
where  fuel  values  warrant  their  use. 
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ri*?  iHt.  nnvA  exgiseer 

port d lit  (*(|uipiiiriit  will  havr  inurr  to  di»  with  i'asy.  ra]ud  and 
acM-uratr  w«irk,  tliHii  will  th».»  partimilar  instnuiieiit  st-lt-ctf^^l. 
trraiitwl  only  that  it  Is  «if  triHxl  inakr.  Thi^r«'  will  pnihahly  h- 
oni*  iiistniiiKMit  f«»r  all  thi.^  survey iiiir  ami  h'wlinir.  It  is  evident 
that  it  innst  1h    an  all-ri»un<I  instrument.  an<l  that  if  it  i>  to  lill 

all  its  I'un^'tions  in  thi*  verv  }»est  wav.  it  must  ijossess  a  number 

•  •  I 

of  eonHietiuL'  qualilit*^.  In  sueh  a  easr  thr  si'lef-titm  of  th»*  in- 
strument hre<»nies  a  matter  of  eompmmise.  It  must  he  of  hijih 
enouL'h  <rra<l»'  to  alh»w  of  sro<Kl  trianirulatiou  work  and  not  too 
sensitive  for  rouirh  usaire:  lijrht  enoujrh  to  carry  around  thi* 
surfaee.  and  on  distant  surveys  in  a  mountainous  country,  and 
the  horizontal  ein-le  trraduated  t«»  20  seeonds  of  are.  For 
averajLr<'  surfae**  work,  modem tely  hi*rh  mairnifyinir  powei-s  are 
demanded,  init  the  undertrround  work  will  Ik*  at  close  ranjre,  and 
in  poor  lijrlit  wIu'H*  small  matrnifieation  is  lu^tter.  Taking  all 
thintrs  into  consideration,  prohahly  a  4  to  4  1-2  inch  horizontal 
circle  readinir  to  2o  seconds,  full  vertical  circle.  I'-shaped  stan- 
dards, lijrht  mountain  transit  will  outline  the  bt^t  instrument 
for  the  work.  It  sliould  he  ]>rocured  from  the  hi»st  American 
manufa(fturers.  and  will  he  exi>ensive.  Somethinjr  can  be  savcil 
by  omittintr  some  of  th^  usual  extras.  The  U-standards  and 
small  circle  will  do  away  with  a  compass  in  the  usual  place. 
This  omission  will  be  disproved  of  by  some,  larjrely  from  habit, 
the  author  believes.  As  a  matter  of  fact,  the  compass,  as  an 
Httac-hnn'iit  to  thr  trjuisit,  docs  not  earn  its  salt,  and  is  a  <listinct 
disadvantfJire  in  the  rorrert  eonst ruction  of  the  instrument  itself. 
That  tin*  coiiipfiss  is  not  used,  in  fact  scarcely  experted  to  be 
used,  is  shown  by  its  beiny'  put  in  thi^  most  incouv»»nient  place 
for  n*^ulinL^  and   when*  at   best,   it   cannot   i»e   read  accuratelv. 

• 

Tin*  best  phn-e  for  tiir  <*ompriss  is  in  vx  trouj^^h  whieh  can  be  placed 
on  the  tr|rs(M»pr  and  taki-n  of^'  or  on  as  occasion  requires.  Tin* 
Iriifth  is  tluMi  not  ii!nite<l  to  tin*  distjuier  betw«MMi  standards,  but 
to  the  Irn^rtli  of  tin*  ti'lescope.  It  is  there  fori*  more  aecurate, 
since  tin*  s«*nsitiv«*nrss  of  a  needle  is  ]>roportional  to  its  leujirth: 
it  is  in  the  proper  ])osition  for  oi)servation,  and  the  anirle  ?)etwivn 
the  niJi^rnifyinL''  nei*dl«*  and  the  jx^nt  to  be  observed  can  be 
aeeurjilely  inejisnred  ynd  rend  on  tht*  transit  verniers.  Tliis 
ai'i'cinir«*nient  >lionIrl  satisfy  the  most  exact in«r.  Those  who  merely 
use  the  compass  occasionally  to  irnard  airainst  »r»*oss  errors  of 
auLHc*  readinL^  will  find  a  pocket  compass  sufficient.  The  latter, 
espccijilly  if  it  is  ;i  Brunt  on  pocket  transit,  can  be  used  to  a<lvan- 
tiiire  in  taking'-  side  notes.  The*  T-standard  otfei>»  so  many  de- 
cidedly valuable  consti-uctive  advantaires  tliat  its  use  is  to  W 
always  rer-nmmended.  It  will  ])ermif  of  liirhter  and  at  the  same 
time  more  substantial  const r'uct ion.  It  presents  a  lK»tter  apj)ear- 
ance  and  is  less  a|)t  to  ir«'t  out  of  order,  ^[any  would  hesitate  to 
use  a  4  inch  horizontal   circle   in   triantmlation  work,  but   the 
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amount  of  such  work  is  small,  permittiiiir  of  extra  care  in  I'e- 
peating  anj^les  and  of  doing  it  on  clear,  still  days. 

An  auxiliaiy  telescope  is  not  so  nnich  of  a  necessity  for  this 
class  of  work  as  is  usually  supposed.  CN'rtainly  if  the  shafts 
follow  a  vein  inclined  at  tlie  impossible  angle  for  one  telescope. 
and  if  there  is  a  reasonable  amount  of  siu*h  work  to  do.  the  pur- 
chase of  the  extra  telescope  is  justified.  But  if  its  use  is  imly 
a  convenience  once  or  twice  a  year  a  makeshift*  method  should 
be  used  when  required  and  the  .$50.00,  more  or  less,  saved,  used 
in  the  purchase  of  conveniences  which  will  pay  tlu^r  way. 

Don't  stint  on  tapes.  A  100  foot  tai^e  will  be  the  standard 
and  if  only  one  such  is  purchfused,  it  will  not  last  vei*y  long.  A 
number  of  men  in  the  party  or  aroiuid  the  mine  can  use  a  tape 
and  probably  only  one  man  the  instrument.  (Jet  two  or  more 
vest  pocket  tapes  for  measuring  II,  I's,  II.  Pt's  and  side  notes. 
A  long  tape,  -SOO  or  even  500  feet  in  h^ngth,  will  pay  for  itself 
in  a  short  time  in  surface  woi'k  in  a  rough  country.  A  good 
manv  mine  measurements  fall  between  (uie  hiuidred  and  two 
hundred  feet,  so  a  two  hundred  foot  tape  is  sometimes  .just  the 
thing.  It  will  pay  to  .study  the  rpu^stion  of  tai)es  carefully. 
There  is  just  one  manufacturer  of  good  tapes  in  the  country,  but 
this  is  not  an  advertisement.  Have  all  graduations  in  feet  an»l 
tenths  or  finer  and  the  other  side  blank,  not  in  feet  and  inches. 
This  last  leads  to  confusi<m,  sometimes  to  errors,  and  encourages 
borrowing  habits  on  the  part  of  the  mine  carpenter  and  timber- 
man. 

A  good  reel  for  each  tape  is  a  luM'cssity.  making  for  a  eon- 
tented  chainman  and  a  long-lived  tape.  The  tape  manufacturer 
provides  fancy  reels  which  nine  times  out  of  ten  are  worthless. 
Unless  absolutely  sure  of  the  make,  tht»  reels  should  be  left  out  of 
the  order  and  the  mine  blacksmith  consulted. 

Inexperienced  help  will  be  the  rule,  therefore  all  practical 
small  conveniences  should  be  ordered.  For  example,  levels  for 
plumbing  rods  will  save  time  an<l  temper.  In  the  oflice  the 
stadia  slide-rule  will  be  a  great  convcnienct*  in  working  up  topo- 
graphy. The  busy  surveyor  will  bt»  amply  justitit»d  in  orderinir 
slide-rules  and  log  and  traverse  tables. 

The  office  exists  mainly  to  furnish  a  |)lace  to  work  on  the 
mine  maps  and  to  consult  them.  The  plact*  of  honor  should  be 
furnished  the  map  tables.  The  scale  to  which  these  ma|)s  are 
drawn  will  depend  on  the  amount  of  detail  to  be  shown.  Not 
much  can  be  given  on  a  scab*  of  more  than  fifty  feet  to  the 
inch.  Many  mines  of  the  chai-acter  considered  have  a  length  of 
a  mile  on  the  lode  and  a  width  of  two  claims  or  1200  feet.     If  i^ne 

•For  a  method  of  carryiiiR:  a  survey  down  a  shaft  bv  transit  witlioiit  auxiliary-  tele- 
scope, see  EnfflneerinR  and  Mining  Journal.  May  16.  l»o:i. 
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map  is  used  «  sheet  60"  x  106"  will  be  required.  Frequently 
mines  have  inai)s  of  this  size  and  larger,  with  no  better  means 
of  drawing  on  them  than  a  flat  table  of  the  same  size.  The 
draftsman  must  stretch  out  flat  on  them  when  working  up  the 
middle  areas.  There  is  no  better  back  breaking  devise  made. 
The  maps  are  always  dirty  and  in  poor  shape.  The  whole  work 
is  a  botch  and  a  money  loser. 

It  will  pay  in  the  beginning  to  give  the  present  and  future 
needs  of  the  mine,  in  the  matter  of  maps,  a  thorough  study. 
Without  going  into  the  subject  very  deeply,  it  may  be  pointed 
out  that  the  facts  to  be  shown  on  mine  maps  naturally  group 
themselves  as  follows.  Those  facts  which  illustrate  the  char- 
acter of  the  surface  ground  and  improvements  and  their  relation 
to  points  underground;  the  kind,  ext^^nt  and  nature  of  ground 
penetrated  in  all  underground  openings;  geological  data,  surface 
and  underground,  and  metallurgical  facts,  as  the  value  and  kind 
of  ore.  There  use  follows  two  general  lines ;  they  are  the  official 
records  of  the  past  and  present  development  of  the  mine,  and 
they  are  essential  or  of  great  help  in  planning  development  work 
and  improvements. 

Whether  there  should  be  a  set  of  maps  for  each  of  these 
groui)s  of  facts  will  depend  upon  the  individual  case.  In  gen- 
eral the  work  of  mapping  will  be  greatly  systematized  and  the 
readiness  with  which  the  maps  can  be  consulted  and  made  of 
practical  use,  improved  if  the  attempt  to  attain  the  impossible  be 
abandoned  in  the  beginning.  All  details  cannot  be  shown  on 
one  map  nor  is  it  desirable  that  they  should  Ik?.  Take  the  sur- 
face grouj)  for  illustration.  One  map  will  be  needed,  showing 
property  lines,  roads,  trails,  buildings,  streams,  etc.,  and  for  the 
survi^yor's  convt^nience,  some  of  the  pennanent  survey  points. 
So  far  a  small  scale  only  is  needed,  in  fact  the  small  scale  is 
better,  since  the  eye  can  grasp  essential  facts,  when  brought  to- 
gether on  (me  compact  she<4  better  than  scattered  over  a  larger 
surface.  Some  parts  of  the  surface,  however,  for  example  around 
the  shafts  and  mill.  r<*(|uii'e  greattM-  detail.  This  data  should  be 
given  on  separate  sheets,  called  detail  sheets  and  finished  as  re- 
(piired.  Their  number,  the  scale,  etc.,  should  be  planned  in  the 
bcLrinninir,  their  posit i(»ii  shown  on  the  main  map,  and  reference 
])(>ints  given  on  each  detail  sheet,  so  they  can  be  bi*ought  together 
and  displayed  as  a  whole.  The  underground  facts  should  be 
treated  in  the  sauH'  way.  In  oi*der  to  make  the  plan  a  consistent 
one,  a.  style  sheet  should  be  worked  out  in  the  ])eginning,  show- 
ing just  what  facts  are  W  be  placed  on  the  main  map,  what  on  the 
detail  sheets  and  just  how  each  fa(*t  is  to  be  represented.  With 
this  style  of  may>ping  the  ecpiipment  of  the  office  is  simplified. 
The  ma[)s  will  all  be  of  the  same  size  on  Wliatman's  mounted 
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drawing  paper  or  similar  material,  and  drawn  on  a  convenient 
drawing  table.  All  maps  can  be  kept  flat  and  filed  in  drawere  in 
a  compact  manner  away  from  dust.  If  the  powers  that  be 
demand  all  details  on  a  large  map  of  small  scale  then  a  long 
table  with  rounded  edges  and  rollers  underneath  for  taking 
care  of  the  extra  width  is  needed.  Some  protection  should  be 
provided  for  the  map  where  it  passes  over  the  edge  of  the  table. 

Before  sur\'eying  begins,  the  surveyor  should  look  over  the 
field,  and  fix  upon  the  proper  position  for  permanent  monuments. 
The  system  should  be  planned  as  a  whole,  allowing  ot  course, 
ample  room  for  expansion.  With  good  judgment  in  their  selec- 
tion, a  small  number  of  triangulation  stations  can  do  such  excel- 
lent service  that  any  point  required  on  the  mine  surfaee  can  be 
reached  by  a  3(.)0  foot  tape  from  the  instrument  set  up  within 
view  of  two  triangulation  stations,  if  the  country  is  suited  to  tri- 
angulation work  at  all. 

Any  survey  worth  doing,  is  worth  doing  well  and  preserving 
both  in  the  notes,  and  on  the  ground,  unless  from  its  nature  it  is  a 
temporar>^  affair.  Beware  of  the  word  temporary — no  one  can 
always  surely  say  what  will  be  temporary  or  pennanent  in  a  sur- 
vey. This  question  will  soon  arise,  **What  degree  of  accuracy 
is  necessarj*^?'*  It  is  usually  considered  accurate  enough  in  a 
miuQ  survey  if  the  closure  is  within  a  sphere  of  one  foot.  So  far 
as  any  one  closed  survey  is  concerned  this  is  certainly  good 
enough,  but  who  can  tell  what  the  end  of  any  particular  survey 
will  be?  A  successor  may  pick  up  an  intermediate  point  and 
project  it  on  into  an  important  survey,  and  the  first  surveyor 
become  discredited.  There  is  a  satisfaction  in  doing  good  work 
with  good  closings,  that  is  of  far  reaching  elFect  in  the  esprit  dc 
corps  of  any  surveying  party.  Beware  of  slovenly  habits.  Is 
any  one  gifted  enough  to  say  just  what  amount  of  slovenly  work 
can  be  done  in  any  particular  case,  resulting:  in  just  the  allow- 
able eror  and  no  more?  After  all  how  much  is  saved  by  doing 
unimportant  work  just  a  little  bit  carelessly  /  The  survey  in 
which  the  closure  allowed  is  say  one  foot,  may,  in  fact,  nearly 
always  does,  cost  just  as  much  as  the  one  in  which  the  allowed 
survey  is  say  .2  feet. 

Note-books  are  a  source  of  trouble  in  any  survey  more  es- 
pecially in  underground  work.  The  surveyor  who  can  keep  a 
clean  note  book  which  tells  any  other  surveyor  just  what  was  don(» 
and  how,  in  a  wet  mine,  using  candles  for  light  is  a  i*are  man. 
This  greasy  book  has  to  be  handled  in  the  office  when  mapping, 
causing  soiled  hands  and  maps.  Again  if  an  engineer  is  employ- 
ed in  the  office  he  will  often  need  the  book  when  it  is  in  use  under- 
ground. Bad  as  the  note  book  is  it  is  better  than  the  o])posite 
plan  of  taking  notes  on  scrap  paper  and  transferring  them  to 
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rieaii  ii*»t»f-iH.i»k>.     Tiii'*  prii«-ti«M'  jm-vaiiN  at  ••n^  wvll  known  mine. 

It  is  harrllv  n »arv  !••  |K>int  ••nt  its  faiiJt>. 

Thf  aiith«»r  ha^  tri»-il  \\w  f«»ll«>winir  plan  wliieh  set-ms  tu  elim- 
inate all  <lifK<MiItiH>.  Canls  «»f  the  >iz«*  tif  unlinary  tiliuir  cards, 
ar»^  nile«l  in  r-niumns  fur  not*^-  takinir.  Slirets  of  paper  nf  the 
•sani*-  siz»'  an-  riil»'<l  in  the  same  way.  Th^-sr  are  plaeeil  in  an 
»-nvelo[>e  uf  nile^l  paper,  the  fmnt  of  the  eiivel'ipe  beintr  printed 
with  the  same  form  as  the  card,  and  l»ears  th*.*  same  serial  num- 
iNrr.  For  ni»te  takintr  the  uutsid*-  nf  the  envelope  is  used  but 
copi**?*  are  pn-serveil  nn  tht-  card  and  sh.-et  liy  means  i»f  ear!>on 
paper.  The  eli-an  eard  is  tiled  in  a  card  index  cabinet  and  is  not 
to  be  removed  fri»m  the  nffii-e,  while  th*'  sheet  is  kept  in  a  h>ose 
leaf  ni^te-l)«»ok.  which  can  W  carrieil  whenever  it  is  needed.  Bv 
tr«Kid  index  in  ^^  and  \\s^  nf  flitferent  colored  cards  for  each  class  of 
surveys,  all  m»tes  liecnme  instantly  accessible  at  all  times,  no  mat- 
t«'r  what  not  e-book  happens  \i\  be  out  of  the  office. 
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For  Iowa  Klcctrical  Ass<K'iation.  Clintnn.  Iowa.  April  19.  1907. 

BV    «.    W.    BISSELL. 

Attention  is  invited  to  certain  tests  made  by  the  United 
States  iJeoloirici;l  Survey  during  the  period  of  the  Louisiana  Pur- 
chase Kxposition  and  at  the  «rcjvernment  testinjr  plant  established 
there.  Tht*se  tests  rail  be  studied  in  detail  by  referring  to  Bul- 
letin .Vo.  2*>1.  Tnited  States  (ieolojrical  Survey,  obtainable 
throutrh  your  ('(.ntrressiiiau.  or  by  direct  application  to  the  Sur- 
vev  at  Washinjrton. 

TABLE   I. 

B.  T.  U.  p«r  AT«rae4>  L  W.  Drr  C<ml1  per 

It.-,  dnr  roAl  at  svitcbhoftrd  L  P.  bonr  Rita 

UMKI-S  -        of 

Steam         Proda'^rr       Stan     Proict«r      Symb       Ptt>dQC«r    IkuuuDT 
Piant_         Plan:  _  '_  Plrnt  _  Pla?* ?*!5*     '    Maat 

.\!.ir»-ijji.i  .\  ..  ,' :.'.':.:.?."  \.\~.\^v:,      v^\      \\\      ':^T^;>\^     ~iTI\~"z~k\ 

•  ■.,!«»■  ;.«J'.    .\«,.     1 ]_'.:.77        iLMM.'j         11. '•        14^        t;.51        L'.;{.»        l.S'i, 

III;.:'..-.    N..     :; iJ.sr.:        1:5. u41        147        14<        n.sr,    ;    i'.41        -'.43 

ji;.n-i-    N...    \    ij.4'.:»      \i.^:\\      M."*      14n      i;.47      J . :w      -J. 7;'. 

iMisr.:  N',.  : ::;.:;77      i:;.":i7      it;:^      un      5.:>»;      lA^^      i.w 

i-.r:;.,r,;i  N-,.  J I--. 4:.-'      i_M»:..i      14_'      14:4      r..<.s  :  l».i:.s      z  .^\ 

Ir.li;,r.;i   'I',  t : :  •  ..rv    N...    :...      M.^VA        i:;.4.'..'.        14:!        l.":;        5.44    '    2.4*;        2.21 

K"itij.k\.  S',  :; :.■'..".;•;      i-j.jj*;      !."..">      i4n      :>.i;.s  ,  2.57      2.21 

.Mr^.-'.iiii  N...  J ::.:i".i      ]l.^^J      i."ii:      12^      •;.«i2  '  2.30      i'.\< 

14.:i;«';  mi;  \\\  5,:;5  2.12  ,  2. 4S 
]4.2'-J  I.-.7  14V  4.S7  ,  1.74  ■  2.:n 
14..'>N'»        ].'.4        WW        4.«'?    .    2.14    !    2.1s 

..  .  ■    — - 14. Nj-.      i:;i      :4V      4.75  ,  2.0-  ■  ■:,z'^ 

WviMii-i..,'   .Vm.    J    1«'.n:*7        hi. »;."»;    _i;5'' _J-»j*    !    T_.S4    ;    2.7S   '    2.Sn 

.^•.  •  ni-c  •■  !:;.":;7'     i:5.1j«2  .  "rr.  7!" ~  ~2".~2"i«'~i " 2".  4l>" 


.Mr^.-'iiiii  N...  J :  :.:,'ni 

W»-'    Vir>:;iji;i    .Vn     : M.l'.is 

\V«  -r    Vi:«irjl;i    .Nc    \ M.'m-j 

\V»-'    ViiLiiii!!    .V'l.    :» 1  <.oi»; 

■iV«'>r    \'ir«irii.i    .\*  «.    !J l.').!7'» 

Wvi.iii-ii".^    .Vm.    J    i«'.v:*7 


I 


III  Table  ,\(».  I  arc  sliown  th<*  pi-incipal  results  of  steam  an«i 
prndiiMM'  LTMs  cMtrine  tests  of  cci'tain  snft  coals,  some  of  which 
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are  comparable  with  Iowa  coals.  Fourteen  tests  are  here  quoted. 
The  favorable  showiii^Lf  of  the  Producer  (ias  Eiiyrine  in  these 
tests  is  significant.  While  it  is  true  that  the  steam  enf{:ine  used 
was  a  simple  non-c(mdensin*i:  enjrine  havinjj:  a  *' water-rate''  of 
23.6  pounds,  it  is  also  true  that  the  pis  enjarine  in  the  lar<?e  sizes 
is  still  in  an  exi)erimental  staj^e  especially  in  those  features  of  its 
design  and  operation  which  affect  its  utility  in  plants  where  only 
ordinary'  skill  can  be  expected  to  be  exercised. 

Of  the  coals  listed  in  Table  I,  Mis>iOuri  Xo.  2- resem])les  most 
closely  the  Iowa  coals — its  principal  j)roperti(^  beinjj: 

Moisture 11.  <;o 

Carbon.   Volatile ST.. JS 

Carbon,    Fix^'d 3 s  .  i»s 

Ash    1 4  .  S4 

Sulphur     4  .  r>« 

Calorific   Valuo 11  :^K\\^  to   1 1  SSi* 


and  the  average  of  Iowa  coals  being 

Moisture     1 3  .  HI 

Carbon.     Volatile 33. 3»; 

Carbon.    Fixed 31» .  liS 

Ash    .  .  .•. 14.S4 

Sulphur     4  .  .'»♦> 

Calorific  VaUn' 10oi;»  to   11027 

'*The  high  percentage  of  suli)hur  in  the  coal  did  not  add  to 
its  value  as  a  producer  fuel/'  is  a  remark  made  in  the  govern- 
ment report  in  connection  with  these  tests,  which  oi)inion  lias 
been  modified  materially  in  the  view  of  later  experience  to  which 
reference  is  had  below. 

ITie  lack  of  correspondence  between  the  relative  values  of 
the  several  coals  in  Table  I  for  steam  an<l  producer  tests  indi- 
cates that  a  given  producer  may  be  better  adapted  for  handling 
a  wide  variety  of  coals  than  is  a  given  boiler  furnaci*. 

The  table  also  shows  that  for  these  tests  and  conditions  the 
percentage  saving  in  fuel  of  the  producer  over  the  steam  f)lant  is 
greater  for  the  poorer  coals,  and  this  is  an  entirely  reasonable 
view  because  the  volatile  constituents  of  the  coal  in  the  producer 
escape  only  through  the  engine  cylinder  in  which  their  combus- 
tion is  completely  e1fect<Hl ;  wherea.<i,  with  steam  generation  with 
volatile  fuels  under  a  boiler,  various  and  large  proportions  of  the 
volatile  matter  escape  to  the  chimney  unburiicd. 

The  t(*sts  above  quoted  were  larirely  in  the  nature  of  prelim- 
inary tests  and  considerable  difTiculties  wen*  met  with  in  (obtain- 
ing reliable  results. 

In  the  year  following  th«»  exposition,  viz.,  1905,  better  ar- 
rangements were  available  for  the  tests,  and  the  matter  was  en- 
tered into  much  more  thoroughly.  A  notable  change  in  the  con- 
ditions surrounding  the  second  .^^eries  of  tests  was  in  their  length. 
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It  was  possible  to  secure  continuous  periods  of  operation  for  each 
tests  of  from  forty  to  sixty  hours,  which  was  not  possible  in  the 
earlier  tests. 


TABIJE  11. 


giMPLB 


B.  T.  n.  p«r 

lb.  Dry 

God 


Illinois  No.   (J ■  1 27»)2 

7 ;  12730 

S 12M20 

9 1243S 

Hi 12929 

11 1234X 

washed  11 ■  1337i» 

13 126ftO 

14 I  1206O 

lo 11749 

16 ,  12S74 

IS 12970 

19 '  13000 

Averas*- \ 

Indlana"No.  ii i  12600 

Indiana  No.  6 12505 

KanKas  No.  5 

Kentucky  No.  5 |  14300 

Dakota  LlKTiItt* 

We»t  Virginia 1  4500 

•Wyoming    \  luolS 

Brazil    .  ■•-•••  L-_-  •  _    ^Pl'" 

Average  ♦-xcfpt  illinoi.s 

Average  of  all i 


Cuk 


16. «) 
1,S.9 
11.6 
11.5 
10.6 
10. S 
11.3 
10.2 
1J.4 
13.5 
10.3 
10.0 
9.4 


Silph«r 


Irr  Goal  mt 

L  W.  ■ 


4.6 

4.15 

4.64 

4.92 

1.35 

2.09 

1.65 

1.66 

4.16 

4.06 

1.47 

4.59 

0.53 


StMB 

77i3" 

5.  So 

7.41 

7 .  00 

7.70 

6.02 

6.62 

6.12 

7.16 

6.S2 

5.70 

6.40 

5.65 


Frodnov 


2.40 
3.50 
2.31 
2.38 
1.95 
1.82 
4.00 
2.14 
2.10 
2.  IS 
2.25 
2.03 
1.79 


I 


.J 

"l" 


BBti» 


2.98 
1.67 
3.20 
J. 94 
3.95 
3.32 
1.65 
2.87 
3.40 
3.14 
2.54 
3.15 
_3^.16 

2.92 


1 1 .  50 

5.00 

6.41 

2.2U 

1:1.5 

4.71 

6.41 

2.32 

10.2 

3.18 

2.02 

4.0 

0.47 

4.  S3 

1.79 

11.4 

3.54 

2.55 

3.5 

fi.82 

4.64 

1.36 

15.3 

7.36 

7.96 

2.40 

23.4 

2.94 

8.85 

3.12 

T 


2.92 
2.77 

2.69 

3.41 
3.31 

--ill 
"2.99 

2.93 


Table  II  jarives  a  comparative  summary  of  a  number  of  soft 
coals  tested  in  1905,  both  on  the  steam  plant  and  the  producer 
plant.  The  results  are  very  interesting  and  confirm  in  a  general 
way  the  advantages  of  the  producer  plant  indicated  by  the  earlier 
tests.  Ill  the  earlier  tests,  as  shown  in  Table  I  the  ratio  of  econ- 
omy of  the  producer  to  the  steam  plant  was  2.49.  In  the  tests  of 
1905,  the  average  ratio  for  the  Illinois  coals  was  2.92,  and  for 
sundry  other  coals  used,  2.99,  and  for  the  nineteen  coals  as  shown 
in  Table  II,  the  average  was  2.93. 

The  following  sunimary  of  the  1905  tests  is  taken  from  Bul- 
letin No.  290,  United  States  Geological  Survey: 

**The  results  of  the  majority  of  the  tests  have  been  exceed- 
ingly gratifying,  otficial  records  having  been  made  as  low  as 
0.95  pound  of  dry  coal  per  hour  burned  in  the  producer  per  elec- 
trical hoiNcpower  developed  at  the  switchboard,  or  0.80  pound 
of  dry  coal  per  hoiu*  burned  in  the  producer  per  brake  horsepow- 
er, on  the  })asis  of  an  assumed  efficiency  of  85  per  cent  for  gen- 
erator and  belt. 

''Throu«rhout  tht^  tests  a  constant  effort  has  been  made  to  do 
away  with  luiruMressary  appliances.  This  effort  has  furnished 
valuabb'  and  int(^n.*sting  infonnation  and  has  centered  attention 
on  sevt^ral  radical  changes  in  the  details  of  producer  gas  plant 
consruclion. 
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*'It  was  found  at  an  early  date  tliat  more  or  less  sulphur 
was  passing  the  purifier  and  entering  the  engine  eylinders.  In- 
vestigations by  the  ehemists  showed  that  purifiers  consisting  of 
oxidized  iron  filings  and  shavings  are  fairly  eificient  for  coals 
containing  little  sulphur — 1  per  cent  or  less:  but  it  was  found 
that  for  coals  containing  larger  percentages  of  sulphur  the  puri- 
fier became  completely  exhausted  after  about  six  or  eight  hours. 
Mixtures  of  lime  and  shavings  were  tried,  but  with  little  success. 
As  a  result  of  these  investigations,  the  purifier  has  been  discard- 
ed, and  the  gas,  carrying  its  full  percentage  of  sulphur,  has  been 
charged  directly  into  the  engine  cylinders.  This  method  of  oper- 
ating has  been  going  on  for  many  months,  and  no  ill  effects  have 
been  discovered,  though  coal  has  lx»en  used  containing  as  high  as 
8.1  per  cent  of  sulphur. 

**One  feature  of  the  plant  as  installed  was  the  eccmoniizer, 
used  for  preheating  the  air  for  the  blast.  A  series  of  experi- 
ments has  shown  no  effect  on  the  chemical  comi)osition  of  the 
gas  or  on  the  efficiency  of  the  plant  when  air  at  ordinary  atmos- 
pheric temperature  was  substituted  for  preheated  air.  As  a  re- 
sult the  economizer,  as  an  economizer,  has  been  discarded,  and 
the  construction  of  the  plant  again  simplified. 

** Other  modifications  and  changes  are  under  investigaticm 
at  the  present  time,  the  most  important,  from  an  economic  stand- 
point relating  to  the  utilization  of  slack  coal  in  producers.'' 

In  addition  to  the  above  the  writer  ])resents  the  principal 
results  of  a  test  of  a  hard  coal  producer  gas  engine*  made  under 
his  direction,  in  the  spring  of  1906.  The  engine  was  a  three-cy- 
linder, vertical,  Fairbanks-^Iorse  engine,  at  Algona,  Iowa,  using 
gas  generated  from  anthracite  pea  coal  in  a  suction  gas  producer, 
also  manufactured  by  the  Fairbanks  Morse  Co.  The  unit  is 
rated  at  150  brake  horsepower  at  250  revolutions  per  minute,  and 
was  guaranteed  to  give  one  brake  horsepower  hour  for  not  to 
exceed  1 1-2  lbs.  of  anthracite  pea  coal  for  all  loads  above  75 
brake  horsepower. 

TABLE    III. 


Revs,  per  mln. 


250 
250 


Brake   Ix)ad 


hl>v      (.\>:il     (sis      j 
HrtMl)    pf»r    brakf         i'«.s«    per  brake 
hor.sppowfr   p»'r     I   hors«.*fKMver    hour 


Hor.sepowfT        j  hour.  :it   $«».00  per  ton. 


40.1  i  l..=ill  $0,004.13 

S2'.7  1  1.157  '  .00347 


250  150.9  0.991*  .00299 


Following  is  the  heat  balance  for  the  third  of  the  Brake 


Load  tests : 


'r» 
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IIKAT    HALANCK  AT   FI'LI.    LOAD. 

T.    r.    In   c.iMl   as   lir«il.   H41    lbs 

T.  \\  in   H.  H.   J* -\:i!H.r,J4 

T.    r.   in    Mnimrni';!   i- r.\\    in   asli 

T.  r.  in    l«':i.v  n,s 1.;!\J.ihm» 

T.    r.    in    KM<liiiti«in    fr«»ni    IM-iMlni-fr Js.'i.noo 

T.   r.   In   ILuliaricm   fnini  S«ruMnT :{'i.nrni 

T    r.    in    Vaiiiiriz-r TH.ooip 

T.   r.  In  Si  vnhlM-r   \Vai»  r \s7,n«M» 

T.   r.  in  Ja<k-t    Waii-r J.:.;5!».immi 

T.    r.   In    Kxhaiisi   iJas.s IJ.N.'iiS.nnu 

T.   r.    l'na(«-  Mint'  <I  l-ir •:n4.H7i; 


1  !».•;:* 


n  .4': 
•»  •»  -. 

•I  .> 
.  •>  - 

.♦;:• 
7 .  :u 

:;i  .SO 


12,1  4a. .".mi 


i-.i4:i.:ioi>     lou.iMi     iiM4:j.."."o 

Two  tt^sts  WPH*  jil.so  niiulo  on  this  rii^iiu*  under  sd'viee  etni- 

(litioiis,  viz.:     Ht^ltfd  to  ix  7.')  K.  W.  :ilt('rnatin«r  (*iirri»nt  »roiitM-a- 

tor.     In  addition  to  tli(»  lijrhtin^  load,  rlrctrirally  driven  piinip- 

injr  niachineiy  ran  1)«*  (Operated  from  this  «reneratt)r. 

Ki«i'.  1  sli<;\v.s  till*  Itiad  curve  (A)  durin>r  a  serviee  run  with 
li»rhtinir  load  oniy  and  tlie  load  eurve  (H)  for  the  eombined  loavl. 
the  usual  o[M'ratin>r  eoinlitions,  stand-hy  losst^  ineluded. 

At  .t^i.Oil  prr  ton  the  eost  of  fuel  j)er  K.  W.  hour  at  th» 
switehlioai'd  lor  tin*  load  A  was  .^.01207  ineludin>r  fuel  for  hank- 

KILO-WATTS 
—         iNj         o*         ^  m         oi  ^ 

o        o         o         o         o         o         o 


h  Ki.  1  I  see  next  pu^e; 
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inia:  and  starting?,  and  for  the  load  B  was  $.(X)689  including  also 
the  stand-by  losses. 

Soft  eoal  from  Illinois  which  was  nsed  for  a  Corliss  enjrin«» 
unit  built  in  the  same  plant  cost  $3.40  i)er  ton. 

A. — Load  ('Urve  of  Aljrona  Producer  Gas  Enj^rine,  March 
lo-K),  1906. 

14  hour  test.     Output  409  K.  W.  hours. 

Anthracite  Pea  Coal  per  K.  W.  II.=4.10  lbs. 

Fuel  cost  per  K.  W.  H.M^O.0123. 

Load  factor  27%. 

H. — Load  curve  of  Alcona  Producer  Gas  Enjrine,  Marcli 
16-17,  1906. 

12-hour  t^t.     Output  389  K.  W.  hours. 

Anthracite  IVa  Coal  per  K.  W.  H.=2.28. 

Fuel  cost  per  K.  W.  n.=:*0.(X)699. 

Load  factor  18'>^. 

For  the  purpose  of  comparison  with  this  test,  we  may  con- 
sider the  case  of  a  simple  Corliss  enjrine  similar  to  that  used  in 
the  jrovernment  tests  at  St.  Louis.  The  average  (Mml  consump- 
tion of  that  entjine.  accordinjr  to  Table  L  was  5.71  pounds  f)er 
K.  W.  hour.  If  this  coal  cost  $3.00  per  ton  th»»  cost  of  the  conl 
per  K.  W.  hour  would  be  $0.0085,  which  can  lu*  compared  di- 
rectly with  the  values  jriven  in  cimn(»ction  with  the  full  load  ti^su 
of  the  Alerona  en<rine,  viz.,  $0.(K)29. 

It  is  difficult  at  this  time  to  predict  the  immediate  future 
of  the  producer  pras  enjrine,  but  the  writer  believers  that  this  type 
of  prime  mover  is  destined  to  be  a  formidable  rival  of  the  steam 
en^rine,  and  as  the  ])rice  of  fuel  increases  the  field  for  the  pro- 
ducer jras  encrine  will  enlarjre.  At  ])resent  there  is  a  (piestion 
whether  it  will  pay  to  install  a  producer  <ras  enjrinc*  where  cojil 
is  cheap.  The  only  advant^ijre  would  be  the.  complianci*  with 
smoke  re<rulations,  but  as  a  financial  proposition  it  may  be  stated 
that  owinjr  to  the  fact  that  a  ])roducer  pis  euirine  installation 
costs  probably  from  40^  to  HO'^f  more  than  a  st«*am  tMiL'ini*  pbnit 
which  w(mld  be  its  alternate,  it  will  not  pay  to  consider  tlH»  in- 
stallaticm  of  the  jras  produtM*r  plant  with  coal  cost  in  ir  $1.5(1  nr 
less  per  ton,  for  24-hour  uniform  pow«»r.  The  turning  price 
would  be  higher  for  low  load  factor.  -lust  hnw  much  r<\\\  not  b«» 
stated  as  a  ^^»neral  proposition,  owinir  to  hick  of  data. 

The  fpiestion  of  the  niHchaniral  and  oprrativr  advantairtvs 
and  disadvantajres  of  thf  jras  »*njrin<'  will  not  bi*  dis^nssi'd  hrrc 
except  to  say  that  there  is  no  reason  why  th^  lnjs  JMiLrim*  <';innot. 
be  used  satisfactorily  f(»r  tin*  jrenrration  ot"  «'l«M'tri<'aI  rMirn*nt  for 
liprht  and  power.  Another  v<*ry  important  factor  \n  ;i  JM^t  com- 
pariscn  of  the  steam  and  the  jras  <*nL'inf  may  In-  th*  \v;it<M-. 
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Th«'  pr«:i»»-rTy  t-a-st  ijf  IVf»t-\v  PI  are  t.-xt»'iidiui:  x^^  Lexiiiirton 
Avt-ii»it-  r-oiitain*'*.!  f«Mir-  nnil  tivi'-<tnry  apartnit'iu  houses,  and 
that  u«-»t  of  Van<l«^rhilt  A\>niitf  ti»  MailiH.m  Aveuiie  huildiuprs 
«^M:iipi«'d  by  th»-  Ain^-ricaii  and  Adams  Expr«^<  Companies. 

Th»-  foiiinlatiiii)  of  th»*  old  vard  c«  insists  of  what  niav  be 
r-aHed  solirl  nn-k  ovrrlain  with  a  cinder  till  of  a}M>iit  ten  feet. 
The  r<M'k  does  n«»t  «HM-ur  in  strata  but  seems  t«»  be  irrejrular  and 
int4'rmin^|pd  with  <'Iay.  In  some  plar».-s  hi»wever  the  nH»k  is  in 
lay«Ts  having  a  dip  of  about  thirty  dfirrees.  )»ut  the  dip  is  not 
eonstant  nor  th»*  b«*ds  uniform  in  p^isition.  On  aecuunt  of  these 
eonditions  the  rofk  has  to  l)e  blasted  and  taken  out  in  such  .shape 
that   it  ran  Im'  iis«'d  onjv  for  till. 

• 

During  th»-  «'xeavati«'n  many  dittieulties  were  encountered, 
as  thp  break inir  of  obi  wat»-r  mains  and  sewei*s  that  were  not 
known  to  exist.  Numerous  sprinirs  dfwloped  at  the  most  un- 
exp<*rrt<Hl  placHs  and  thesi'  with  the  above  mentioned  troubles 
made  m'C<*ssary  tbr  use  of  several  piunps  until  the  new  drains 
could  be  conne<'ted  with  the  main  sewer.  The  jrreatt^t  depth 
of  excavation  for  the  new  yard  will  be  alKUit  one  hundred 
thirty-five  feet.  troin!r  below  the  mean  hiirh  water  mark  about 
eijrhteen  feet. 

The  orijrinal  plan  for  the  new  yard  was  that  it  should  oc-" 
ejipy  the  sam«»  plot  as  the  old  yard  and  include  beh)w  the  ex- 
press tracks,  a  suburban  statiim  contain in«r  eig'ht  tracks.  The 
total  width  was  to  be  but  one  hundred  and  ninety-five  feet.  No 
subways  for  mail  or  ba^jrHtre  were  provided  for  and.  altho  new 
viaducts  were  to  have  been  erected  over  the  express  tracks,  the 
accommodations  would  not  have  been  noticeably  increased.  The 
new  yard  will  (K*cupy  the  same  plot  as  the  old  with  the  addition 
of  thi»  pHjperty  to  the  cast  to  Lexin^^ton  Avenue  between  Forty- 
fourth  and  Fiftietli  StnM»ts. 

The  <lesi«rn  for  the  const  met  ion  id'  the  new  yard  divi(b»s 
it  into  three  [)arts  c«MlI(»(i  Bites  one,  two  and  three.  Bite  one 
includes  the  part  b<*tween  ljexin<:ton  Av«»nue  and  Depew  Place. 
Depew  Place  and  Vanderbilt  AvtMiue  will  not  run  thru  the 
vard  l)ut  will  stop  \\\   Foi'tv-fifth  Street. 

■  I  * 

All  biiildinirs  in  Bite  on<*  havt»  been  removed  and  the  exca- 
vation completed.  At  Fiftieth  Strei-t  frontin*;  on  Lexin^rton 
Avenue  ji  t rjmsronnei'  hous(^  has  been  erected  and  is  now  in  oper- 
ation. The  tracUs  are  neai'ly  all  in  ]>lace  and  the  third  rail  in- 
stalled, tin'  overhcjid  cnntnct  rail  rind  all  electric  conduits  are 
in  place  and  the  erection  of  the  cross  street  viaducts  complett»d 
1<»  the  be^Miininii  oT  Bite  two.  The  tnickinjr  subway  which  con- 
nects till'  Adams  and  American  Kxpi'ess  Companies'  buildings. 
Ini-ated  lielw.'i-n  P'ortv-ciirlith  and  Fortv-ninth  Streets  and  Lex- 
ini:ton  Avmii.-.  willi  tin*  platf'or'ins  of  the  station,  the  mail  sul)- 
wav  ci.nnei-tintr  the  Pnst  Otlice  Buildinir  with  the  mail  platforms 
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of  the  station,  nil  had  to  bo  ready  for  use  before  any  trains  could 
be  taken  from  the  (Jrand  (Vntral  Station  to  the"  (Irand  Central 
Palace  which  is  bein^  used  as  a  temporary  station. 

Alon^  the  east  line  of  Depew  Place  a  suburban  wall  has  been 
built  and  the  excavation  will  be  carried  down  to  provide  a  sub- 
way tor  suburban  trains.  The  west  suburban  is  on  the  western 
line  of  the  yard  and  between  these  walls  the  express  tracks  will 
be  carried  on  a  steel  deck  which  varies  in  construction  accord- 
ing to  the  clearance  between  the  suburban  and  express  tracks. 

Commi*ncinjr  at  Fifty-seventh  Street  where  the  four  tracks 
leave  the  tunnel,  the  steel  deck  plate  construction  was  used. 
This  c(Uisists  <jf  transverse  beams  spaced  about  two  feet  apart 
carry int^  a  one  half  inch  plate  on  which  the  rejrular  track  con- 
struction lests.  This  .system  will  be  used  down  to  Fiftieth 
Street.  Here  the  head  room  will  allow  the  use  of  transverse 
Orders  with  a  concrete  arch  between  to  carry  tracks  above  and 
this  n  ethitd  will  be  used  between  Forty-eijrhth  and  Fiftieth 
Sti'cets. 

Below  Forty-ei^rhth  and  extending  to  the  terminal  the  tracks 
will  be  carried  bv  transverse  irirders  which  take  the  load  from 
strinj^ers  runnin*;  parallel  to  the  track,  or  to  the  north  and 
south  center  lines. 

Owinj^  to  the  fact  that  the  entire  yard  will  be  eovered  with 
viaducts  and  buildinjrs,  expansion  joints  were  provided  only  at 
the  center  lines  of  the  cross  streets  and  a  lonjritudinal  expan- 
sion joint  in  the  center  of  the  yard  or  the  center  line  of  Park 
Avenue. 

All  steel  will  b<»  protected  by  two  or  more  inches  of  concrete 
and  the  columns  footin»r  on  the  suburban  level  will  be  provided 
with  a  protection  pier  extendi njr  seven  f(»et  above*  the  top  of 
the  rails  and  c<mtinuous  from  column  to  column  ex<*ept  for  cross- 
overs and  turnouts. 

Two  inches  abov**  the  top  of  the  steel  deck  will  be  laid  a 
heavy  ('oatinjj:  of  waterproof in»r.  On  this  will  be  placed  one 
laver  of  brick  with  from  four  inehes  to  one  foot  of  concrete 
which  latter  will  earry  the  standanl  track  construction. 

The  yard  when  completed  will  contnin  a  twenty-fttory  station 
with  train  shed  coverinjr  eiirhteen  express  tracks  and  tifteen  sub- 
urban-tracks.  All  but  two  of  the  suburban  tracks  are  connected 
to  the  loop  which  is  under  the  main  part  of  the  station,  and  is 
to  be  connected  with  tlic  tracks  of  the  lnterborou»rh  Rapid 
Transit  at  Fortieth  Stivet.  A  |>latform  is  provided  on  each  side 
of  the  tracks  on  the  suburban  level. 

A  mail  subwav  from  the  Post  ( )f1ice  buildinir  will  extend 
across  the  vards  beneath  the  suburban  tracks  aiul  will  coiuu^ct 
with  the  platforms  of  both  levels  by  means  of  elevators. 

A  truckinLT  platform  will  connect  the  American  and  Adams 
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Express  Companies'  buildings  with  the  suburban  platforms; 
and  elevators  with  those  on  the  Express  level. 

Between  the  platforms  and  the  suburban  wall  the  pipe 
gallery  will  be  located.  This  will  carry  the  electric  ducts,  com- 
pressed air  pipes,  Pintsch  gas  and  vacuum  pipes.  At  Forty- 
eighth  Street  a  pipe  gallery  will  extend  across  the  yard  below 
the  suburban  tracks  and  connect  to  a  similar  gallery  in  the  west 
yard. 

Beginning  at  Forty-fifth  Street  on  the  center  line  of  Park 
Avenue  there  will  be  built  a  viaduct  which  will  unite  with  the 
cross  street  viaducts  at  Forty-fifth,  sixth,  seventh,  eighth  and 
ninth  Streets.  At  Fiftieth  Street  the  yard  has  narrowed  so 
that  the  width  of  Park  Avenue  only  is  used.  The  Park  Avenue 
viaduct  will  end  at  Fifty-seventh  Street  where  the  roadway 
is  carried  on  the  roof  of  the  tunnel. 

In  the  future  buildings  will  be  erected  over  the  express 
tracks  between  street  lines  so  that  in  passing  down  Park  Avenue 
one  would  scarcely  realize  that  there  were  two  levels  of  tracks 
below.  No  round-houses  will  be  erected  and  but  one  turn-table 
will  b(^  installed.  The  latter  will  be  used  to  turn  observation 
cars  and  in  other  special  cases  that  may  arise. 

A  tunnel  will  also  be  built  to  connect  the  yard  with  the 
Subwav  on  Eleventh  Avenue.  This  cross-town  subwav  will  re- 
lieve  the  traffic  on  the  main  line  trains  of  the  Park  Avenue 
tunnel. 

There  aiH»  several  interesting  engineering  features  to  this 
great  undertaking  as  well  as  a  number  of  practical  problems 
to  be  met. 

The  train  service  has  been  delayed  but  very  little.  As  soon 
as  a  new  piece  of  track  can  be  used  an  old  one  is  released  and 
excavation  started,  the  steel  being  erected  at  once  any  of  the  ex- 
cavation is  coinplctf'  and  that  part  put  into  operation  as  s<M»n 
as  possible. 

Tb(*  tniins  in  the  old  yard  depart  from  the  west  side  but 
in  the  new  van!  thev  will  arrive  on  the  west  side.  It  is  the 
iiitentinn  to  iiuike  this  change  in  one  night  so  that  traffic  will 
suffer  no  del.'iy.  The  signals,  towers  and  interlocking  devices 
an*  all  r«*jnly  to  lu*  installed  for  the  change. 

Th«'  wrecking  of  the  old  train  shed  ntTers  a  very  interest- 
ing: proMrni.  Tin*  slied  was  built  in  1S71  of  wrought  iron  im- 
ported from  Knirland.  It  consists  of  thirty-one  arches  spaced 
about  tweiitv  feet  <*ent»'r  to  eonter,  cneh  having  a  span  of  two 
hundred  feet  ;in(l  ;i  lis**  of  ninety  f»*et.  The  thrust  of  the  arches 
is  tak'Mi  1)\'  nnK  runnin'j  lu'iieath  the  tracks. 

• 

Althouizh  Til"  il"siL:ii  nt'  th«-  arches  was  for  three  hinges,  th»- 
actual  const rucii« 111  !<  of  tlit*  two  hinire  type.  The  design  of 
the  an*h  is  such  as  to  necessitate  the  removal  of  each  truss  in 


■* 
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five  sections,  each  section  about  two  tons  in  weight.  Corrosion 
has  reduced  the  cross  section  of  the  imn  on  an  average  one 
sixteenth  of  an  inch  although  in  the  maximum  case  one  eighth 
inch  has  been  removed. 

The  wrecking  will  start  from  Porty-fifth  Street  and  progress 
southward.  As  soon  as  one  section  is  removed,  the  conti*actor 
will  be  required  to  erect  canopies  over  the  platforms  so  that  they 
will  be  covered  continually.  Owing  to  the  short  time  each  day 
that  the  traffic  will  permit  of  wrecking  operations,  the  work 
will  of  necessity  be  executed  under  many  difficulties.  It  must 
however  be  left  in  a  finished  condition  at  the  end  of  each  work- 
ing period  which  will  be  from  10  p.  m.  to  5  a.  m. 

Some  idea  of  the  magnitude  of  the  work  may  be  gathered 
from  the  following  facts. 

The  suburban  station  will  cover  twenty-two  acres,  and  the 
express  level  thirty-nine  acres;  total,  sixty-one  acres. 

There  Will  be  constructed  one  and  three  quarters  miles  of 
new  steel  viaduct  requiring  one  hundred  thousand  tons  of  steel ; 
two  hundred  and  sixty  thousand  cubic  yards  of  concrete  neces- 
sitating three  million  cubic  yards  of  excavation. 

There  will  be  twenty-live  miles  of  tracks  within  the  yard 
accommodating  twelve  hundred  cars;  eighteen  interlockinjr 
plants;  eighteen  signal  towers;  thirteen  battery  houses. 

Seven  hundred  and  fifty  t(ms  of  transmission  copper  wire 
will  be  used  in  eighty-nine  miles  of  cable  in  conduits,  and  forty- 
eight  miles  of  cable  on  poles. 

Eight  power  stations  of  seven  thousand  horse  power  each 
will  supply  the  power.  Thirty-five  twenty-two  hundred  horse 
power  electric  locomotives  will  be  used,  each  weighing  one  hun- 
dred tons  and  having  a  nuiximum  speed  of  eighty  miles  per 
hour;  also,  one  hundnMl  twenty  four  hundred  horse  power 
motor  cars  each  weighing  fifty  three  tons  and  capable  of  a  maxi- 
mum speed  of  fifty-two  miles  per  hour.  Only  the  suburban 
trains  use  electricity  at  present  and  fifty-five  all  steel  multiple 
unit  cars  each  weighing  forty-one  tons  have  been  [)ut  in  opera- 
tion. 

These  improvements,  although  a  large  undertaking  and 
ranking  next  to  the  Panama  Canal  in  magnitude,  mean  a  great 
saving  to  the  operating  department.  The  amount  of  this  econ- 
omy from  the  pecuniary  standpoint  will  more  than  pay. the  in- 
terest on  the  ten  millions  of  dollars  which  the  undertaking  is 

estimated  to  cost. 

An  average  daily  force  of  ten  thousand  men  will  be  em- 
ployed to  carry  (m  this  work,  which,  it  is  estimated  will  be  com- 
pleted by  January  first,  IIMO. 
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A  COMPARISON  OF  STKUCTURAL  STEBL  SHOPS 

BY   .J.   K.   VAN    LIEW.  C.   K. 

Of  Ihf  iHrjrr  iiuiiiher  (if  structural  steel  shops  visited,  the 
writer  has  found  a  wide  variation  in  fjeneral  layouts,  and  in 
the  methods  of  handling  material.  With  the  subjwt  of  this 
I)ap«*r  in  mind,  the  f<»llowi n>r  seven  shops  with  a  capacity  of  24,0CK) 
tons  to  1()(X)  tons  per  month,  have  been  inspected:  American 
Bridge  l*lant,  Toledo,  Ohio;  American  Bridge  Plant,  St.  Louis, 
Mo.;  Illinois  Steel  Company,  (-hica^jro.  111.;  Smeeth  Foundry- 
Company,  Chicaf^o,  111.:  Des  Moines  Bridjre  &  Iron  Works,  Des 
Moines,  Iowa:  Chicago  Bridjre  and  Inm  W^orks.  Chicago,  111.; 
Kenwood  Brid^^e  Company,  Chicajro,  111. 

The  followinjr  eleven  shops  with  a  capacity  of  one  hundred 
tons  to  l(MM)  tons  per  month  were  also  visited:  Cliristopher  & 
Simps(m  Iron  Works,  St.  Loui.s,  Mo.:  Stupp  Bros.  Bridge  Com- 
pany, St.  Louis,  Mo.;  Paxtcm  and  Vierling  Iron  Works,  Omaha, 
Neb.:  Kansas  (*ity  Wire  and  Iron  Works,  Kansas  City,  Mo.: 
Ottumwa  Bridge  Works,  Ottumwa,  Iowa:  Bartlett  &  Mitchell 
Iron  Company,  Kansas  City,  Mo.;  Bartlett  Steel  ('ompany, 
Joplin,  Mo.:  W(»stover  L*on  Works,  Lincoln,  \eb. ;  Marshall- 
town  Fouiulry  C*ompany,  Marshall  town,  Iowa ;  Banner  Iron 
Works,  St.  Louis,  Mo.:  Kyerson's  Iron.  Company,  Chicago,  111. 

Of  the  larger  shops,  those  handling  mostly  heavy  steel  and 
doing  a  large  amount  of  reamed  work  are  the  Ambridge,  Chicago 
and  ToIihIo  Branduvs  of  the  American  Bridge  C'ompany;  Toleil(» 
Massilon  Bridge  Com[)any,  an<l  the  Smeeth  (-ompany  of  C*hi- 
cago. 

The  shops  handling  larger  work  are  the  St.  Louis  branch 
of  the  Ain«»rican  Bridire  Co..  or  the  Koken  Iron  Works,  the  l)i*s 
Moines  Bridge  &  Iron  Works,  and  the  Kenwood  Bridge  Com- 
pany. 

amp:ki('an    kkidgk  ('omtanv,   ambridc.k,  pa. 

The  Ambridge  shop  of  the  American  Bridge  Company 
has  an  ou1|)nt  of  about  24.()(H)  t(  ns  per  mimth  of  heavy  rail- 
road l)ridge  and  structural  niat<»rial  with  a  |)ropf)rtionate  amount 
of  lighter  work.  Tlie  plant  employs  ."lOOO  men  in  addition  to 
lODU  men  in  the  eleri<'al  and  engineering  departments.  The 
pljinl  has  a  roof  ai'ea  u^  over  fifteen  acres  and  cost  $5,0()(),(KK). 
The  main  hridj^e  sho]>  is  two  hundred  seventy  feet  wide 
aii<i  six  hn.ndied  I'orty-eiglit  feet  long  with  a  transcept  across 
the  end  nne  hundred  twenty-eight  by  three  hundred  thirty  feet. 
both  |»;irts  iHljoiniiiir  and  symmetrical  with  the  center  line  of 
Ihe  shnp.  li  is  st;ite<l  that  when  this  sliop  was  first  started 
ill  ll»n:;.  l-rfure  ilw  movMneiit  y^^^  inattM'ial  through  the  shop  1h»- 
ejime  >\sli'in,M!i/e(l.  rt>inplete  jt»bs  Were  oftiMi  lost  track  of  and 
loc.'ited  onl\    w  ith  diOii'iiitx  . 
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'Ihe  raw  material  is  delivered  from  loiiiritudinal  tracks 
to  a  stock-yard  at  the  center  of  tlie  plant  commanded  by  over- 
head cranes  of  ten  and  twenty  t(ms  capacity.  As  the  stock 
is  needed  it  passes  through  the  main  shop  under^oinj^  the  suc- 
cessive operati(ms  of  fabrication  and  emer^nnjr  at  the  opposite 
end  ready  for  shipment  or  storajre,  or  to  be  taken  to  another 
shop  for  work  of  a  different  nature. 

The  main  shop  covers  over  live  acres  and  has  a  total  weight 
of  5500  tons  of  steel  in  its  ro(»f  trusses,  crane  girders  and  col- 
umns. It  is  notable  for  the  wide  unobstructed  floor  space  and 
efficient  lighting,  direct  sunshine  being  avoided.  The  nyoi  truss- 
es are  supported  at  the  columns  and  at  intermediate  points 
on  steel  columns.  The  walls  are  of  concrete  which  covers  the 
steel  columns  and  bracing  between. 

The  machines  are  so  arranged  that  when  there  are  a  large 
number  of  beams  to  be  punched  for  standard  c<mnection  or 
in  group  of  holes,  either  may  be  accomplished  at  one  stroke. 
A  great  saving  in  time  and  labor  is  thus  realized  over  the 
smaller  sho[>s  where  the  holes  are  piuiched  one  at  a  time.  The 
web  plates  of  plate  girders  have  a  line  of  holes  for  the  stiffener 
piniched  at  one  stroke.  The  large  punches  are  so  arranged  that 
they  can  be  set  to  punch  any  coml)ination  or  group  of  holes 
in  the  web,  as  well  as  in  the  flanges,  of  a  large  numlwr  of  dupli- 
cate beams.  No  marking  or  center  punching  is  dime,  it  being 
necessary  only  to  arrange  .stops  at  the  end  of  the  beam  to  hold 
it  at  the  right  place  until  the  group  of  holes  is  punched.  The 
l>eam  is  first  run  through  the  punch  on  rollers  and  the  web 
punching  made.  It  is  then  autonuitically  thrown  on  edge  and 
the  rollers  reversed,  bringing  it  through  the  punch  on  the  oppo- 
site side  (»f  the  machine  when  the  flange  punching  is  made. 

The  riveting  is  all  dcuie  by  air.  In  plate  girder  work  the 
rivet  jaws  are  raised  an<l  l<)wercd  in  the  Hoor  in  riveting  the 
stiffener  angles.  The  cover  plates  are  usually  riveteil  to  the 
flange  angles  first  and  then  to  the  web  platt's,  the  girder  remain- 
ing stationary.  Th<»  air  rivet (M*  is  suspended  above  from  a  crane 
that  moves  ahmg  the  entire  b'Uirth  of  the  girder. 

The  reamers  are  supported  by  a  large  bridge  or  crane  just 
above  the  material  to  be  reamed.  As  reaming  progresses  the 
multitude  of  reamers  are  moved  forward  or  backward  on  tracks 
on  the  fioor  at  each  side  the  steel  being  treated  remaining  sta- 

ti<mary. 

Some  of  the  paint  is  applied  by  large  brushes  twelve  inches 
wide  with  a  handle  six  feet  long,  similar  to  tlu*  method  of  apply- 
ing whitewash. 

In  the  eye  bar  department  X\\o  heads  are  upset  by  hydraulic 
pressure  and  the  pin  holes  up  to  fifteen  inches  in  diameter  in 
three  inch  metals  are  i)unehed  at  one  stroke  by  a  1000  hydraulic 
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I'rjtJJ  sh»:  AiJirirHitf*-  jjiaiji  "Aa^  ••■i:Ii  ih^  T«:'l*Ki«:»  bran^-h  of 
th»-  Arfj'-ri'*;aii  liridsi-  ^'*  myhuy  wa-r  '-u^  ...f  rh^r  in«:i>l  inf:»drm 
*trii'-tijral  >h'»f#>  hi  xh*-  I'niiwl  Sta'rs.  This  j'i&nt  was  designed 
for  a  frapi'rity  of  :^i«.m  lon^  fK^r  iij-'nth  and  i^k^  the  Ambridg*.' 
plan  I  han'!J'r>  pra^'Tii-aily  Mnly  mill  **v\*:t  mairriaL  A>  at  Am- 
bridffe  tb«r  inatirrial  ^tart^  a:  i.tj*-  ^^ud  of  a  shop  alK'Ut  on»^  hun- 
ilfHil  fifty  f<-<-t  wid^--  hy  ^-v•-u  hiiiidr»rd  fef-t  long  and  e^ies  from 
th<f  •sh^ariiic;  inar-hinrs  to  :hv  jMin«-h*-s  and  th^^nor  to  the  r^-amtrs 
and  plan<-rs  and  finally  to  th*-  rivf.-t»-r.  passing  out  at  the  other 
end  of  th*'  shoj»  as  a  fini^^h'-d  i»rodu'-t.  Th»rre  are  ten-  and  twenty- 
ton  eafiaeity  transverv.-  travrliinL'  'Tant-s  at  lx»th  the  reeeivine  and 
Khippjne  *'nds  of  the  njain  shop  as  well  as  in  the  interior  at  ihf 
Khippint;  end.  At  the  ]att»-r  point  h«»wfver  the  cranes  run  long- 
itudinally for  a  distanr-*,'  of  alK>ut  one  hundred  feet  over 
th<'  rivetinjf  WtHtv.  there  hx-ing  two  erann  runways  *ide  by 
sid»'  with  a  ^'onirnon  sujiport  !ietw«*«-n.  ThrSi*  twu  rranes  cowr 
lh«*  finish  in  £5  '-rid  of  th«*  >hop  and  Jiri.'  UM'd  to  shift  the  heavy 
assenihle<l  ni<'nih«'rs  and  tt>  jiiare  them  in  pusitiou  to  be  milled. 

At  th^'  o[>fM»site  or  receivint:  end  of  the  shop  where  the  raw 
material  enl«*rs  a  iHrjr*-  nuiubfr  of  air  hoists  run  on  tracks  sus- 
[M'nded  from  the  iKittom  r-h«)rds  nf  th«.'  trusses  and  convey  the 
material  aero^-s  th<-  slioji  to  th»'  punrh«*s  nnd  shnars.  and  thence 
to  narrow  jraiit:*-  <-ars  on  -a  track  that  runs  lengthwise  of  the  shop. 
At  Affibri<lj:c  ihes**  air  hoists  an*  replaced  by  t ravel iui!  cranes 
thnt  run  transversely  of  the  Iniildinj:. 

The  r«-;irncrs  an*  pivoti-d  nn  the  wiill  atrainst  which  they 
cjin  be  swiin^  wln-n  not  in  usr. 

Huilt  \\\)  sections  of  enrl  posts  of  l)ridKes  running  one  ton 
jier  foot  ;in(]  sixty  feet  Ioul'  hfive  been  built  at  this  plant:  alsi> 
girders  ten  jinrl  twelve  feet  deej)  and  one  hundred  twenty  feet 
lontr.  It  is  sjiid  tluit  f»ne  of  thi-se  sections  was  loaded  on  a  car 
wrorijr  erhi  to.  and  not  disc«ivered  until  after  reaching  the  bridge 
site.  It  w;is  then  neces.s.iry  to  rehnul  the  cars  a  distance  of 
sniiM-  Iw^'iily  rnijes  in  order  to  reverse  the  end  post  so  that  it 
ciMiM  1m-  hfihdled  at  tile  liridiTO. 

Till-  'hop  has  about  ten  punches  and  shears  arranged  at 
!h»'  r'eeii\  in.:  ♦nd.  Overhead  trussi's  fer  about  two  thirds  the 
Ji-iiL'th  of  tie-  -li«ii»  i-aiTv  ail'  hoists  on  a  runway  suspended  about 
Iwii  \\-*-\  IhImw  the  bf)tToi!i  chord  of  the  truss.  Longitudinal 
ruiiua. -.  to  r-aiiv  Jiir  hoists  are  also  arnnitred  at  intervals.  At 
ina'diiiM'  poiiils  a  liLdit  overhead  crane  with  longitudinal  move- 
iii'-rit  1>  ;irr;jiiL'vd  witii  a  tra<"U  to  cany  the  air  hoists  transverse- 
Iv,  thus  [H-nnitiiiii:  the  shifting'  of  material  in  any  direction  when 
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being  puuchtHl  or  sheared.  This  provisiuu  for  both  transverse 
and  longitudinal  movement  of  material  as  well  as  its  handling 
at  machine  points  has  been  worked  out  here  with  much  care. 
Improvements  have  been  made  from  time  to  time  until  now  the 
shop  is  turning  out  five  hundred  tons  more  per  month  than  it  was 
designed  for.  In  many  of  the  shops  visited  the  material  was 
handled  to  machine  points  by  a  jib  crane.  The  horizontal  arms, 
provided  with  a  track  on  which  a  chain  hoist  was  carried,  were 
arranged  to  swing  about  ten  feet  above  the  machine.  This  would 
permit  the  placing  of  material  in  any  desired  position. 

The  power  for  the  Toledo  shop  is  furnished  by  its  own 
steam  plant  of  1200  horse  power  which  generates  electricity  for 
all  its  machinery.  Each  machine  is  run  by  a  direct  connected 
motor. 

The  building  is  heated  by  steam  coils  and  by  hot  air  from 
a  blower  system.  The  work  fabricated  at  the  Toledo  plant  is 
all  very  heavy,  being  mostly  reamed  work.  All  material  is  or- 
dered direct  from  the  mill  cut  to  length. 

AMERICAN    BRIDGE    COMPANY,    ST.    LOUIS,    MO. 

This  shop  is  known  as  the  Koken  branch  of  the  American 
Bridge  Company.  It  carries  a  large  stock  of  material  in  long 
lengths  and  takes  care  of  the  quick  delivery  orders  which  us- 
ually are  for  very  light  material.  This  plant  has  a  capacity 
of  about  eight  hundred  tons  per  month  of  structural  material. 
There  are  four  large  punches  with  shearing  attachments,  an 
angle  shear  and  a  Pels  beam  shear. 

The  structural  shop  includes  an  area  about  ninety  by  one 
hundred  fifty  feet,  covered  with  steel  ti'usses,  on  the  bottom  chords 
of  which  run  small  cranes.  Each  crane,  which  is  operated  by 
hand  chain-ropes,  extends  JM^tweeii  two  trusses.  These  cranes 
run  transversely  of  the  shop  and  support  air  hoists  which  run 
longitudinally.  The  total  floor  area  is  thus  reached  by  the  air 
hoists. 

At  the  finishing  end  of  the  shop  where  the  heavy  material  is 
riveted  an  overhead  crane  of  ten  tons  capacity  enters  picking 
up  the  material  and  carrying  it  to  the  cai*s  outside. 

MASSILON  TOLEDO  BRIDGE  COMPANY,   TOLEDO,  OHIO. 

The  Massilon  Toledo  Bridge  shop  is  about  eighty  feet  wide 
by  three  hundred  feet  long.  All  roof  trusses,  are  of  the  low 
camel-back  type  carrying  on  the  bottom  chord  air  hoists  run- 
ning transversely  in  the  shop.  At  each  machine  point,  which 
are  located  between  truss*»s,  a  crane  is  placed  with  a  runway  to 
carry  a  hoist,  permitting  of  longitiidiiuii  movement  of  material 
between  trusses,  and  readily  pennittinjjr  the  furnishing  of  mater- 
ial to  the  machines.     The  movement  of  matcn'ial  forward  is  by 
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iijirrow  traiijrr  t'i\v<.  th**  material  lieins:  iiiontrht  to  the  same  l)y 
llie  traiisviTsi-  hoHt.s  or  hy  the  small  4'iane.s  Ix'tuvi'ii  tnLSSt*s  at 
the  juaehine  points.  Thi«<  shop  is  tHpiipiK^d  for  heavy  railroad 
work  n'r|iiiriiiL^  much  reamine  a  nil  millini;.  At  the  iowi^r  end 
of  the  shop  are  two  rivetiiiff  tloors  eaeh  about  seventy-five  feet 
lont:.  One  is  at  either  side  of  the  renter  and  is  reached  bv  a  ten- 
Ion  erane  siippr»rted  abitve  it.  The  rivetinjr  machines  are  carried 
by  a  jib  crane  running  alon*r  the  renter  line  of  the  crane  sup- 
port. 

niKISTMPHKR    A'    SIMIMOX    PLANT,  ST.    lX)riS,    MO. 


The  Christoprer  &  Simpson  main  shop  is  about  seventy-live 
feet  wide  by  <ine  hundred  twenty-five  feet  Um\i  and  contains  one 
universal  pun  eh  and  shear,  one  an^le  shear,  and  one  Ix^vel  plate 
shear.  The  eapacity  is  about  eijrht  hundred  tons  per  month. 
A  st<K'k  of  lO(M)  tons  is  carried  on  hand.  One  feature  character- 
istic of  this  shop  is  the  fact  that  it  is  not  liK^ated  on  any  raidroad, 
all  thi*  raw  material  has  to  be  hauled  in  by  wagon,  and  the  fab- 
ricated material  hauled  away  a<rain.  At  this  plant  the  detail 
I)unch  is  aeross  the  street  from  the  main  shop.  After  all  details 
are  piinebed  the  steel  is  as.sembled  in  the  main  shop,  either  by 
whet'l-barrows  or  by  wajrons.  They  usually  keep  about  tw*o 
draitsmen  but  have  most  of  their  drawinjjrs  made  elsewhere.  They 
riv(*t  with  air  with  a  capacity  of  six  hundred  feet  per  second, 
the  eompressors  beinj?  run  by  one  seventy-five  H.  P.  motor  and 
one  tbirtv  II.   P.  motor. 

« 

STI'PI*   BROS.    BKUXJK    ('()MI».\.\V.   ST.    lA)riS,    MO. 

Stupj)  l-5n^tbcrs  have  a  main  shop  about  seventy-five  feet 
wide  by  two  liundnMl  fVet  \im\i  with  a  lean-to  on  one  side  thirty 
iet»t  by  one  hundred  feet.  They  have  seven  punches  with 
shearint:  attachnients,  <>ne  anjjrle  shear  and  two  slow  cut  saws. 
Their  capacity  is  alnuit  three  hundred  fifty  tons  per  month,  and  a 
stock  of  alxnit  1000  tons  is  carried  on  hand.  They  are  eipiipped 
mostly  for  bi«ihway  bridjre  work  and  do  not  do  much  building 
work.  One  interest  in ji  feature*  about  this  shop  is  its  method 
oj'  hcatiiiir.  The  condensed  steam  is  brought  from  the  engine 
to  the  main  shop  when*  it  is  circulated  through  coils.  Air  be- 
iiiL'-  lorced  tluouirli  these  coils  is  heated  to  a  temperature  of  about 
liriy-livc  <lc;ri'ees  and  keeps  the  whole  shop  at  this  even  tempera- 
ture (Inrin*:  tlie  coldest  weathei".  They  generate  their  own  power 
\)\   a  one  hniidred  twentv-five  II.  I\  dynamo. 

KOKi:\    \\{0\    WORKS.    ST.    KOl'IS,    MO. 

Tiir  Kokcii  Iron  Woiks  have  a  main  structural  shop  alnnit 
seventv-tive  bv  on,'  hundred  twenty-live  feet.  Their  capacity 
is  about  eiulit  hundi'cd  tons  |)«*r  month  and  a  stock  of  3000  tons 
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is  kept  on  hand.     The  shop  equipment  consists  of  four  punches 
and  shears,  one  angle  shear  and  one  Pels  shear. 

BANNER   IRON   WORKS,  ST.    lA^UIS,   MO. 

The  Banner  Iron  Works  has  a  shop  seventy-five  feet  wide 
by  seventy-five  feet  long  and  keep  a  stock  of  eight  hundred  tons 
on  hand.  It  has  a  capacity  of  about  tliree  hundred  tons  per 
month.  The  eciuipment  is  one  universal  shear  and  one  slow  cut 
saw.     The  shop  is  used  mostly  for  foundry  purposes. 

KANSAS   CITY    WIRE    AND   IRON    WORKS,    KANSAS   CITY,    MO. 

This  shop  is  about  eighty  feet  wide  l)y  three  hundretl 
fifty  feet  long.  Its  i^iuipment  consists  of  two  universal  punches 
and  two  high  speed  saws.  It  keeps  a  stock  of  about  1000  tons 
on  hand  and  has  a  shop  capacity  of  about  four  hundred  tons 
per  month. 

BARTlJiTT  STEEL  COMPANY,  KANSAS  CITY,  MO. 

This  shop  keeps  a  stoek  of  about  three  hundred  tons,  and  has 
a  capacity  of  about  fifty  tons  per  nuuith.  Its  eciuipment  con- 
sists of  two  universal  punches. 

"  Most  of  the  shops  visited  use  the  slow  cut  saw  for  cutting 
off  the  beams.  At  one  plant  where  a  high  speed  saw  was  used 
the  beams  to  be  cut  off  were  laid  fiat  on  their  side  on  an  ii^on 
bearing  and  prevented  from  moving  away  from  the  saw  by  an 
iron  projection.  The  saw  was  about  three  feet  in  diameter  and 
the  edge  appeare<l  as  though  it  had  been  punched,  the  cutting 
edge  being  the  half  of  a  1)-16  inch  diameter  hole.  These  saws  were 
mounted  on  bearings,  with  a  driving  pulley  connected  to  the 
driving  wheel  of  a  steam  engine  located  about  twenty  feet  dis- 
tant. 

Another  shop  used  a  high  si)eed  friction  saw  of  sixty  rev- 
olutions per  second.  The  saw  was  mounted  firmly  and  the  beams 
could  be  clamped  rigidly  in  place  either  on  the  side  or  on  the 
edge  to  be  sawed.  The  {)oWer  was  furnished  by  a  thirty  II.  P. 
motor.  Running  water  on  the  cutting  <»(lg(»  of  the  saw  kept  it 
from  getting  hot. 

In  another  shop  where  the  high  speed  saw  was  used  it  was 
mounted  and  fixed  between  rigid  bearings.  The  beam  to  be 
cut  was  laid  (m  a  table  with  a  vertical  extension  at  the  back 
to  hold  the  beam  in  |)lace  as  it  was  forced  against  the  saw  by 
hydraulic  power.  In  this  case  it  was  necessary  for  one  man  to 
place  himself  directly  in  front  oF  tht»  saw  and  with  his  head 
barely  a  foot  from  its  cutting  <Hlg(»  to  hold  the  beam  in  position 
until  the  saw  had  started  into  the  metal.  A  seventy-five  H.  P. 
motor  was  used  to  operate  the  saw  while  a  thirty  11.  P.  motor 
was  used  in  the  previous  case  where  the  beam  was  clamped  and 
the  saw  fed  against  it. 
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In  auiillKT  ]»iaiit  llit-r*.'  wan  \\\  aiMitinu  Tm  ih«^  slow  cut  saw 
a  J  Vis  U'hiJi  ^h«-a^.  hut  it  wa->  iiMli-»-«J  that  it  wa>  not  iu  ope  ra- 
ti od.  On  in'juiry  tli*r  writer  l»-arnt-d  that  only  when  there  were 
a  lar<:e  nuin(>er  i»f  btram.s  of  the  same  size,  trspeeially  up  to  eight 
or  nine- inch,  was  thif  IVis  sh«^ar  e*Mnomiral  to  use.  With  these 
siz^rs  the  beam  eoylfi  be  bheare<l  by  one  stroke  while  with  the 
heavi»rr  b*,'an.s  it  is  ni,-<:essary  to  turn  them  «»vt-r  several  times  in 
>hearini/.  \\  hen  th«'re  were  only  a  few  bi.'ams  of  different  sec- 
tions to  be  cut  the  s1«jw  spci-d  saw  wa<  u>*:'d  in  preference  to  the 
Pels  shear. 

Most  of  the  shoj'S  visited  had  angle  shears  to  out  angles  at 
any  bevel,  and  a  r  ran  tied  with  attachments  tu  eut  channels  up  to 
s<:ven  inches. 

At  one  plant  the  mi>tor  and  saw  were  mounted  on  a  car- 
riag»',  thir  latter  being  moved  forward  and  the  saw  fed  against 
the  Ufani  by  hydraulic  power.  The  beam  was  clamped  to  an 
iron  platform. 

In  most  of  the  shops  visited  heavy  milling  maehinerv'  of 
up-to-date  type  was  in  use.  One  shop  made  its  own  milling  ma- 
chine which  L'ave  extra  go«jd  service.  Another  shop  which  re- 
cently t'j«jk  a  large  order  did  all  its  milling  by  a  coarse  emerj- 
wheel,  the  wheel  wearing  for  several  months. 

Where  nt;  loading  itranes  were  used  many  different  plans 
were  in  us*;.  One  shop  used  a  guyed  derrick  which  could  load 
on  any  side,  being  quickly  operated  by  wire  cables. 

At  sriiije  plaecs  the  loading  was  mostly  done  inside  of  the 
slioji  i)y  the  air  hoists.  One  quick  and  cheap  method  of  loading 
b4*ams  was  to  place  the  car  to  be  loaded  at  a  level  so  that  its 
lop  connected  with  the  punchr's.  After  the  beams  were  punched 
thev  were  niovj.-tl  forward  on  irreased  rails  and  the  connection 
angle  riveted  on,  and  Ihi*  eoping  done.  They  were  then  slid  on  by 
hand,  into  the  car.  Sonietiuici^  a  horse  was  used  to  help  in  load- 
injr  bv  which  means  a  lar're  nunilMM*  of  beams  could  with  a 
pulley  and  rf»pe  be  [)ulled  into  car.  One  of  the  objections  to 
this  iiictho<l  of  loadinyr  is  that  often  the  beams  in  falling  the 
Ibnc  feet  <»r  so  into  the  car  iiMve  their  connection  angles  broken 

ol'  bent. 

At,  one  pliint  w  LTiiyed  derrick  with  a  mast  and  horizontal 
arm  \v;is  iixmI  to  uiilofid  matcrijil.  An  ifleclric  hoist  with  the  arm 
ji.s  w  riinwijy  h.tndlcd  all  tlie  material.  At  another  shop  a  der- 
rii'lx  similar  to  th«-  alnivc  was  used  witli  the  exception  that  biiilt 
M))  stilT  N'Ljs  wci-c  \\^i>\\  to  liobl  the  to])  of  the  mast,  in  place  of 
i'aMrs.  Tin'  siilV  l.L!s  wei-e  so  placed  that  the  horizontal  boom 
r«»uld  ^wiiiL'  in  a  circle.  An  <'l(^<'ti'ie  hoist  was  used  to  unload 
st(M-k  material.  Tlu'  mnst  was  mounted  on  ball  bearings  and 
the  biniiri  could  ].M*  swunjr  around  by  rope  tag  lines. 
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At  another  plant  havinjor  a  full  working  rapacity  of  1000 
tons  por  month,  a  sixty  foot  ten-ton  oleetrical  mounted  prantry 
crane  was  arranged  to  run  the  full  lenjrth  of  the  stock  year, 
bein^  used  to  unload  the  material  and  also  to  pick  it  up  and  carry 
to  the  shop  as  needed. 

MINERAL  PRODUCTION  IN  IOWA  FOR  1906* 

BY  S.  W.  BEYER. 

The  mineral  production  for  1906  totals  considerably  over 
a  million  dollars  more  than  for  1905.  The  principal  pain  is 
in  the  value  of  the  coal  output  which  shows  not  only  an  increased 
tonnage  l)ut  also  an  increase  in  price  for  the  year.  The  produc- 
tion of  sand  and  jrravel  is  included  in  mineral  production  for 
the  first  time  in  a  report  of  the  Towa  Oeolojrical  Survey.  As 
in  the  case  of  quarry  products  it  is  almost  impossible  to  secure 
accurate  fipures  on  account  of  the  large  number  of  small  oper- 
ators who  produce  only  for  their  own  use.  The  agprreprate  out- 
put is  undoubtedly  much  greater  than  the  figures  show. 

COAIj. 

The  production  of  coal  for  1906  shows  a  liealthy  growth  in 
the  indu-strj'  for  the  year.  This  growth  represents  more  than 
simply  increased  tonnage.  Many  of  the  larger  companies  in- 
stalled during  the  year  betterments  in  the  surface  equipment  and 
mechanical  haulage  underground.  The  Consolidation  Coal 
Company  of  Monroe  County  has  in  addition  installed  coal 
cutting  machinery',  greatly  increasing  the  efficiency  of  the  plants. 

The  subjoined  table  shows  the  growth  in  tonnage,  value, 
average  price  per  ton,  average  number  of  days  work(»d  and  the 
average  number  of  men  employed  during  the  past  eight  years, 
according  to  the  authority  of  the  T^.  S.  Ccological  Survey: 


Yetf 

'' 

ToulTons 

'           Value           ' 

Avrrage 
Price 

1         Avrragr        I 

'       NuipK^r  .rf      ' 

D.>-.  Workrd 

Avrragr 

Number  of 

Men  Flmployed 

1899 

'5.177.470 

'  $  6..r>7  3.V^  ' 

$1.24 

1        2.>0        • 

10.971  ' 

1900 

5.202.9.^9 

•      7.1.=^5..34l   ' 

1..38 

!        228         ' 

11,608 

1901 

5.617.499 

'       7.R22.805  • 

1.39 

'         218         1 

12.653 

1902 

5.904.766 

'      8.660,287  ' 

1.47 

1        2?7        ' 

12.4.34 

19a3 

6.365.2.33 

'     10.4.39.1.39  ' 

1.64 

23.?        ' 

13..583 

1904 

6.507.655 

!     10.439.40r>  ' 

1.60 

'        213         1 

1 5.373 

1905 

6.79«.609 

1     10.586.3^1   ' 

l..'^6 

!        209        ! 

15.113 

1906 

7.266,224 

'     11.610.455  ' 

1.60 

•        224        1 

15.260 

•The  policy  i)f  r<i-openiti(»n  pr:u-tirf<i  »hirintr  tlie  Dastti-n  \^'.\x^  hetween  the  Federal 
and  State  Surveys  was  materiMlIy  nioditie*!  for  VM^.  All.  (»r  lirnctically  all  <if  the  cor- 
re«p«>ndence  wa.«»  carried  on  froni  the  rontnil  olVirc  at  WashiiiLMon.  A"  listof  tho  pro- 
dureiB  whocoiihl  not  he  called  imi  h>'  lettt-r.  wa.s  furnished  tlie  local  olVice.  aiul  those, 
as  far  as  practicahle.  were  visited  hv  ;«  ri'i)r«'<rnt;«tive  of  the  State  Siirvev.  Tahulation 
sheet  were  supplied  hv  tl)«*  V.  S.  (?eoiniric.Ml  Survey  for  roal.  cl.iv.  stone.  BrypMiin, 
mineral  iiaints.  sand-lime  hrick  and  *«aiiil  ;ind  jrra\  el.  The  Statistirs  fur  le:«d  arid  zinc, 
cement  pn>dncts,  and  »n»ii  ore  were  colU-i't^.l  and  comriiled  li\'  tin*  Ifwal  oflice.  It  is  a 
matter  of  regret  that  the  <lata  >ui)plied  will  not  permit  td)idation  hv  counties  for  all  of 
the  mineral  products. 
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A  <'<mjfiar!M;ii  ^f  <i*'t;4i]w]  statist 3 "» I  tiLMirrrs  f^r  19<Hi  with 
th<;>«'  for  VM^'i  will  r»  iid»-r  it  apfijirent  that  *\i  thr  li^adinir  c«iai 
\\r*A\v\\\VL  '••Hijjt :•-«».  A|»|>Hri«M*«i'.  .Ja^p.-r.  Marinn.  MonniM.  pulk 
H\\i\  WajH-lJii  show  i^iHil  ijj  •r•.'a^^''»  whilt*  HiHinn.  MahHska.  Wayn.* 
arjfl  \V«-hM«-r  ^how  a  <l'v]iij«-.  Ki^tkiik  and  Lucas  haw  droppt-il 
out  of  th«'  Tst  of  JaTL"'  pro«JuiM-rs.  Ctnisidt^rahle  fxploratory 
work  han  hi'«'ij  doiji-  iu  tli^'  latti-r  *-nunty  ilurinir  th»'  pa.st  few 
y«'ar?^  with  ••ri''onia:rii.'i:  r«*^nlt^  and  it  may  W  contidently  pro- 
dift<*<|  that  \.\V'*A>  will  n-train  \\<  plai**'  with  th»*  large  pnxiiicers 
in  th<*  n«'ar  fntnn-. 

A 'TO  rd  in  if  to  th*-  authority  iif  th«'  V .  S.  <i('<ilo(ri(''al  Survey. 
Iowa  rankwj  ninth  in  produi-tinn  and  ciirhth  in  value  of  tlii* 
hituniinous  <'oa]   out[iut    for   VM^'^.     The  Wx\  leading  prinlueers 

for  the  vear  wiTe  as  follows. 

• 

Stale  Tonnage  Value. 

1.  IV-nn'.vlv.-inia    118.413.637  $113,390,507 

2.  Illinois    38.434,363  40,577,592 

3.  \Wt   VifKinia 37.791.580  32.341.791^ 

4.  Ohio    25.552.950  26.486,740 

5.  huliana     \\^^212  12,492,255 

6.  Alabama  11,866,069  14.387,721 

7.  Colorado    8,826.429  10itl0,978 

«.  Kentuckv   8.432.523  8.385^32 

9.  Inwa    . .' 6.798,609  10  586,381 

10.     Kani»as   6,423.979         9.350,542 

The  (Mitlook  f<»r  11K)7  is  for  a  ecmtinuance  of  the  high  price 
per  ton  with  possibly  a  sliirht  d^'rease  in  output. 

rr.AV. 

Iowa  <'lay   i)roduels  sold  during'  the  year   1906  were  dis- 

trihut<»d  as  follows: 

Thousands        Value 

C*ominr,ii  lirirk 169.771            $1.125,U?9 

Vilrific'd  paviiiK  hriok 16,930                  185.991) 

I-r.,nt  brick * 8,871                  101,795 

Imh;   brick 57                        930 

Drain  tib; •  1.721,614 

Si-wcr   pipe 114,241 

1  b»ll«iw  biiiblinj^^  tile  or  block ■. . .  162,664 

M  isccll;iiiri ms  5,084 


Tnt.-il  $3,417,327 

Pottery 

I<»(1  rarilicn  ware $10,100 

Stoin:   ware 44,500 

Misccllaurons   3,400 

$58,000 

Cl.iN  Minr.l  Tons   Value 

l'ii<- cbiv 355    $  560 

MiM-rlbincous     1650      1350 


$1,910 
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The  state  still  maintains  her  lead  in  the  nianufaeture  of 
drain  tile,  Indiana  and  Ohio  heinjr  her  elosest  eompetitors. 

STONK. 

The  value  of  stone  i)rodu<»ed  for  lJ)()fi  shows  a  sliirht  increase, 
over  the  i>reeedin«r  year.  The  output  was  distributed  as  fol- 
lows : 

Limestone : 

Rough    buihliiiK $105,203 

Dressed   building 31,350 

Paving    6.527 

Curbing    8,030 

Flagging   7.632 

Rubble  84.553 

Riprap    35,810 

Crushed  stone: 

Road    making 38.189 

Railroad   ballast 2f>.268 

Concrete    142.124 

Miscellaneous 8.129 

Lime  burned   78,36() 

$572,181 
Sandstone  5,601 

Total    %S77,7^2 

(JVPSFM. 

The  total  produetion  shows  a  sHirht  d«^eline  when  eonipannl 
with  the  preeedinjr  year.  Two  ii(»w  plants  were  built  but  w<mv 
not  put  in  operation  until  early  in  1!M)7.  The  statistics  of  the 
industry  for  tin*  yc»ar  lJ)tMi  arc  as  follows: 

Tons.  V'aliK'd  at 

Quantity  crude  gypsum  mined 286.857  $199,222 

Distributed   as   follows : 
Sold  crude, 

To  Portland  cement  mill^ 8,3<)0  1 1 .973 

As  land   plaster 3.751  6.922 

Miscellaneous    use> 1.472  3.441 

Sold  as  plaster-of-Paris,  wail  plaster,  etc 146.526  551.162 

160.139    $573,498 

SAM)    AND    (JUAVKL. 


The  Survey  publi-^jn's  for  tli«»  tirst  time  siiici^  its  or«raniza- 
tion  statistics  of  |)roduction  for  sand  and  irravj'i.  Of  necessity, 
reports  eoidd  be  secured  oidy  from  the  commercial  pits.     The 
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I»it   prcKliU'tK  in«y  Iw  ('i».ssifi(  <l  as  follows,  caleiilateii  in  short 
Ions: 

Quantity     Value 

Mr^UliriK   saiul 4,952  $  5.152 

HuilfliiiK  sand 127.271  45,158 

I'irc   saml 1.800  1.400 

ICnginc    saiul 8,550  2.100 

Other    sand 14.975  4^63 

Gravel    27.125  15.707 

Total    184.673    $74,380 

LKAl)  AND  ZINC. 

Mining;  and  exploratory  operations  were  carried  on  with 
more  tlian  the  usual  vipor  during  the  year  in  the  Dubuque 
region.  This  was  largely  due  to  the  greater  demand  for  both 
lead  and  zinc.  Thi»  i)rice  of  lead  ore  reached  $42.50  per  thous- 
and (luring  the  year,  the  highest  in  more  than  a  third  of  a  cen- 
tury. 

IjEAD. 

About  r)rM),(KK)  pounds  of  lead  ore  were  produced  in  Iowa 
during  the  year  and  were  sold  at  an  average  price  of  $33.00 
per  thousand  pounds.  The  price  at  the  end  of  the  year  was  on 
th(»  advance  and  a  consequent  increase  in  output  for  1907  is 
(»xp(^cted. 

ZINC. 

Kor  a  uuiiiIht  <>t'  years  no  zine  ore  luis  been  marketed  from 
tlie  I)ubu(pic  region.  Tile  y(»ar  lJ)()<i  nuirks  the  rejuvenation  of 
tlie  industry.  About  r>iM)  t(^ns  of  *Mry  bone''  were  sold  at  an 
average  of  $l:{.()0  ywv  ton.  While  no  '\jack"  was  shipped  a 
ronsidci'abie  (juantity  of  the  disseminated  zinc  sulphide  ore 
was  mined  ami  is  now  held  in  .stock  ready  to  be  milled.  A  fifty 
\k\\\  mill  is  now  in  proj*ess  of  construction  by-  the  Avenue  Top 
MiniuLT  ('om|)any  and  will  be  ready  for  operation  September 
tirst,  1!H)7.  The  mill  is  so  arranged  that  its  capacity  can  be 
doubled  easily.  It  is  reported  that  the  Superior  Mining  Com- 
pany eontcMiiplates  building  a  mill  in  the  near  future. 

Si»veral  «'om]>anies  have  discovered  and  are  now  opening  up 
i'\l«'nsiv«*  orr  bndii's  ;nid  are  only  awaiting  better  facilities  for 
»'K«jiiiiu'_r  ;mi(1  li.nidlinLr  thr  output  bft'nre  mining  on  a  large  scale 
is  undertaUiii.  Thr  outlook  for  the  inunediate  future  of  the 
tiistriet  is  brii^'hter  ih.iu  l'(»r  many  vt-ars  and  a  greatly  increa.sed 
trntjui!  for  VM'^I  may  ])e  ]>n'ili«-ted  with  confidence. 
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SUMMARY  OF  PRODUCTION  FOR  1906. 

Lead    (uaiena )  6()0.0(X)  pounds $19,8(.n 

Zinc    ( dry  bone )    500  tons 6,5(X) 

Total $26,3(X) 

IKON. 

Iowa  inai'ketrd  no  iron  oiv  durinj^  tin*  y(»ai'  IIMMI.  The 
year  was  not,  however,  without  results  as  to  the  future  of  the  iron 
industry  in  the  state.  The  Missouri  Iron  Company  with  head- 
ciuarters  in  St.  Louis  has  for  more  than  eijrhteen  months  been 
explorint;  Iron  Hill  near  AVaukdn  in  Allamakee  (N)unty  and 
iieij^hlmrin*;  well  known  iron  ore  bodies  with  tlio  result  that  they 
are  at  the  present  time  installintr  a  modern  washer  to  handle 
.six  hundred  tons  of  finished  ore  per  day.  The  plant  will  be  sup- 
plied with  i>ower  by  a  400  horse  i)ower  \ii\s  producer  enjrine 
direet  eonneeted  to  I).  ('.  jrenerators  and  all  crushers  and  other 
machinery  will  be  direct  connected  to  motors.  It  is  believed 
tluit  by  washinjr,  ji»r^inj;  and  roastinjLr,  the  metallic  iron  content 
of  the  ore  can  be  brou^rht  up  to  between  f).")  nnd  fi()  per  cent. 
The  ore  will  probably  be  shipped  by  rail  to  the  river  and  then 
by  boat  to  Saint  Louis  for  reductiim. 

MINKKAL  WATKK. 


The  bt)ttlin«4:  and  ship[)injr  of  minernl  water  hns  become  an 
established  industry  in  Iowa.  The  most  important  producers 
are  the  wells  at  Colfax  in  Jasper  county.  The  amount  sold  in 
1906  was  227,500  pdlons  valued  at  $2.SJ00  or  at  an  avi^ra^rc 
price  of  eleven  cents  per  «railon.     It  was  distributed  as  follows: 

^ledicinal  water    $23.1 50 

Table  water   550 

$23,7(10 

roRTI.ANI)   (KMKNT. 


The  vear  VM)i\  was  important  in  the  bistorv  of  the  de- 
velopment  of  tlie  minei-al  I'l'soui'ccs  of  the  state  in  tlie  fact  that 
two  Portland  cement  companii»s  were  orirauized  and  com- 
menced the  buildinir  of  plants  at  Mason  City  and  I)(»s  Moines, 
respectively.  The  former  plant  will  rea<-li  completion  on  or 
about  November  1.  1907.  Th«*  Des  Moines  |>lant  will  not  be  in 
operation  before  the  middle  of  IIMIS.  A  thii'd  eompnny  has  been 
orjTHnized  recently  and  is  |)lanninL'  to  erect  a  plant  at  Harvey, 
in  Marion  ('ounty. 

CKMKNT    PKODl'CTS. 

The  increase  in  tlie  use  of  Portland  »-eiiieiii  is  little  less  than 
])henomenal.  The  manufacture  of  cement  pi-odiicts  has  bec(mie 
a  reeojniized  industry  in  a  larjre  proportinn  of  the  towns  of  the 
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state,  especially  throujrhout  the  north  central  portion,  where 
stiuetural  materials  are  scarce.  The  principal  products  are 
building  blocks,  lenient  brick  and  drain  tile.  The  industry 
is  yet  in  its  infancy.  The  leading  products  marketed  during 
the  year  are  as  follows: 

Building  block $207,195 

Cement  brick 24,379 

Drain    tile 102.535 

Fence    posts 11 ,497 

Roof  tile 5,215 

Tot;il    $350321 

A  much  larj^er  amount  of  cement  was  used  in  the  build- 
in*?  of  side  walks,  floors,  foundations,  chimneys,  water  tanks  and 
fire  proofing. 


IN  THE  FOLLOWING  TABLES  IS  SUMMARIZED  THE  VALUE  OF 
MINERAL  PRODUCTION  FOR  THE  PAST  THREE  YEARS. 

1904. 

Cual   ." $10,439,496 

Clay    3,487.376 

Stone    542.170 

Gvpsum  469.432 

I^ad    2.619 

Sand-lime  brick   13,907 

Total    $14,955,000 

1905. 

Coal    $10,495,593 

Clav    3,408.547 

Stone   533,5(i9 

Gypsum   '. 589,055 

Lead   1.5(Xl 

Sand-lime  hriek    r 38.642 

♦Mineral    water 36.21)0 

Total    $15,103,046 

1906. 

Coal    $11,619,455 

Clay    3.477.237 

Stone,  including  lime 577,782 

^Vpsum   573!498 

Lead  and  zinc 26.3(X) 

Sand-lime   brick 38,255 

^Mineral     water 27.540 

Sand  aiul  Cravol 74^380 

Tr»tal    $16,414,447 

^Mineral  paint  is  combined  with  niioeral  water. 
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or  ccmld  ^ret  permission  to  cross  his  nei<i:libor\s  land.  For  this 
reason  very  little  drainage  was  d«)ne  prior  to  this  time.  Under 
the  new  law  if  a  man's  land  is  so  situated  that  he  has  no  out- 
let of  his  own,  he  ran  seeure  drainajLa^  by  filinp  with  the  coun- 
ty Board  of  Supervisoi*s,  a  petition  for  the  establishment  of  a 
drainajre  district  which  incluck^  all  the  lands  tributary  to  the 
j)roposed  imj)rovements.  Sint'c  this  law  came  into  operation, 
extensive  improvements  of  this  character  are  being  projected 
Practically  all  the  drainage  of  any  majrnitude  in  Iowa  is 
being  done  in  that  portion  of  the  state  covered  by  the  Wiscon- 
sin drift. 

To  arrive  at  a  cojnprehensive  i<h*a  of  the  extent  (»f  this 
draina»:e  and  the  nu»thods  in  use  l)y  practical  en*rineers,  the  fol- 
fowinj;  list  of  (|uestions  was  sent  auditors  and  engineers  in  the 
counties  included  in  this  draina<rc  area,  and  the  data  so  col- 
lected compiled  in  the  tables  includes!  in  this  report. 

TILE  DRAIX. 

Maximum  size  used 

Mininuun  jrrades  used  (m  larjre  tile — 

cement    

Cost — lartre  sizes — 

clav    


I  Mease  yfive  information  relative  to  a  district  drained  by  a 
lar<:rc  tile. 

Xame  of  district 

Acreaj^e   (wet  land) Size  ojitlet  tile Grade 

Total    acreaLTc    in    watershed 

Is   tile   of    proper   size  ? 

(Replies  relative  to  s<»vei'al  districts  will  be  appreciated.) 


In  desiiruiny  tile  systems  (1f>  you  use  the  (\)llejre  tables  for 
acreajre  /     

Do  these  tables  j^ive  ])ro])er  ac*r(*a«re  for  small  tile 

and   t'nr  larjiv  tile  .' If  not,  by  what  factor  can  you 

multiply  aere.me  as  L^^iven  for  small  tile? 

and   i^'^v  lai'vr*'  tile.' 

Ar»»  ceiiieiil    tile  satisfactory  ] 

Are  eeirient  tile  m;ide  iil  a  centT'al  plant  or  in  the  field? 
What    advantaires  ? 

Do  voii  ii>e  a  broad,  shallow  ditch  alon<r  side  of  tile  as  relief 
for    ln-avv    rainfall  \ 

« 

Miniirnini  deptji  recinnineiided  for  tile  laterals with 

distance    between    lines and    size 

Anv  trouble  with  tile  filliu'^  with  mud  or  sand? 
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What    precautions.' 


Any  trnnl)l(»  in  h(*avy  s(»il  duo  to  \v«li»r  not  j^cttinpr  throuiorh 


to  tilo? Wluit  pnM'jiutiiJUs? 


OPKX   DITCllKS. 
DislrU'h. 

How  niiinv  (Iriiiniij^n*  distrirts  in  vour  <M)untv? 

I  low  many  drjiina.L't*   ini[>rov»*ni<'nts   in   coursr  oF  construc- 
tion?     ' 

I  low  innny  drainii^^c  inipi-ovrini'iits  in  (*oursc  of  survey?.  .  .  . 

What  is  the  app!<jxini;itc  area  ol*  hirL'est  district? 

What  is  th«'  ai>pro\ii;'iilr  lcni;tli  of  nwiin  ditcli  ? 

Whjit    is  tin*   inaxiiMinii    l>ottoin    width  ? 

Dfsiijtutuj, 

What  niininiuin  trrjidc  is  used  in  conunon  practice? 

Whnt    f(»rnndas  or  tallies  iire  used   in   cnh'ulatin.Lr  sizes  of 
(litelies?    


In  desitrn  of  ditclics  wluil  amount  of  water  per  iicre  per 
twentv-four  liours  do  von  liirure  on  I'emovinir  .*.  .  .  . 

Have  you  simmi  dit<*lies  in  openition  so  tlint  y<»u  know  from 
your  personal  tjl)servation  th;it  ditthes  dt'slLMU'd  as  above  noted 
are    satisfa«'torv  ? 

Do  the  (N»lleLre  tahles  for  npen  ditches  «:ive  proper  n»sults? 

VoHstrucUou. 

Wliat   sid«'   slopes   jire    uscjI    t*oi'   ditches  ? 

AVhat  types  of  ditching'  nmehines  are  used  ? 


fs  team   work   ust-il  ;ind   with   wh;it    i-esults? 


(rive  sketcht's  sli<»winir  cross  srctioris  of  ditches  m;ide  by  tlie 
ditTerent  madiines.  showini:  sn<-h  rross  .section  in  <'ach  cjis(*  at 
time  <»f  construction  and  .is  it  m»w  ;ippe;ii's.  statintr  time  ditch  has 
lieeii  eonstruct(»d. 

(  Sketches  ■ 

Costs, 

Give  conti'act  pri<M's  nn  rt-rmt  wnpk  with  estim;ited  yardiiL'c. 

Oive  data  n-ljitive  to  one  or  nmrr  ty[>ical  <lislricts: 

Name    

Area I.«'nirtli  of  diti'h«'s 

pjstimated    t«»t{d    mst 

Cost  of  preliminjiry  .sMi-v<-ys Othrr  costs   prior 
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to  ostiiblishniciit 


An'  <lanici^^e  <*lHinis  usually  allowed  for  land  which  is  natur- 
ally wet  I At  what  rate  ? 

What  is  the  everajre  maximum  assessment  per  acre  on  slough 
land   for   open   ditches .' 

The  consensus  of  opinion  anion <;  the  enjofineei's  s(*eras  to  be 
that  the  tables  for  sizes  of  tile  re([uired,  issued  by  the  Civil  Eu- 
•rineeriuiT  Department  of  the  Iowa  State  College  are  incorrect 
in  that  they  re(|uire  a  larger  tile  for  the  drainage  of  various 
areas  than  practice  seems  to  justify.  In  view  of  this  fact,  the 
accompanying  table  for  size  of  tile  re(piired  has  been  prepared 

ACRES  DRAINED  BY  TILE 


CO.MPILED   FROM    EXPERIENCE   OF   IOWA   DRAINAGE   ENGINEEES 

GRADE  IN   FEET  PER    100  FEET 


1 

Ti]ei 

.04 

.06 

.08 

.10 

.15 

.20 

:  .25 

.80 

.40 

.60 

4"! 

4 

1 

6 

6 

7 

9 

11 

12 

13 

15 

18 

h 

9 

11 

18 

14 

17 

21 

24 

27 

80 

40 

fi 

'   18 

1 

17 

21 

2::^ 

28 

38 

86 

40 

45 

66 

7 

20 

25 

JK) 

:^8 

4tl 

50 

56 

60 

66 

76 

8  j 

80 

40 

48 

55 

62 

71 

80 

90 

100 

140 

10 

65 

.SO 

96 

120 

140 

160 

180 

200 

250 

320 

12 

100 

IJW 

160 

188 

240 

280 

825 

860 

400 

480 

14 

liM) 

240 

'l^'^ 

;t20 

aiK) 

450 

512 

556 

646 

760 

1^^: 

240 

820 

:+42 

;«o 

466 

540 

600 

660 

765 

880 

16 

8M 

420 

41M> 

i)  1  h 

7(X) 

80(> 

900 

1050 

1200 

1400 

18 

4S0 

r)iH) 

700 

7im 

m) 

1100 

1250 

im> 

1580 

1800 

20 

660 

810 

140 

1050 

li'80 

1480 

1660 

1820 

2100 

2500 

22! 

880 

1050 

1270 

14(K) 

1660 

1950 

2160 

2860 

2700 

3100 

24 

1 

lloO 

1470 

1760 

21(KJ 

2550 

8CKX> 

:J400 

8800 

4500 

6000 

2o 

1400 

KW 

22tK» 

27(K) 

8850 

:te<6u 

4:i20 

4740 

6000 

7200 

2S 

IMX) 

22(.iij 

2KI0 

:woo 

4200 

4iKX) 

5500 

6000 

7100 

8000 

m 

2;^X) 

'l^M) 

;;*)(K) 

4200 

5100 

58(X) 

r»;WO 

7  UK) 

8200 

9300 

•^-. 

2.S00 

\'^m 

4200 

50(K) 

6tK)0 

7100 

8000 

9000 

11000 

12800 

84 

8<K)<.) 

44n0 

5200 

bM) 

7100 

8;^) 

9860 

10400 

12220 

14000 

i 

4;«X) 

i>M) 

61(K) 

670^) 

S;r50 

9.S()0 

10800 

11960 

13600 

16200 
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in  ai-p«nlfinct?  with  Ww  ])rjicti<-.'  of  vihuhik  I'lmiiiccM.  Tlio  iin-iis 
liirrp  frivi-ii  an-  not  ilcti'i-miin-d  liy  .my  iiiiillii-iiiiiliiMl  fl>niiiilii. 
bii(  jrivp  lilt'  Hppnixiiniiti'  iiiiiritn'i-  nf  ihtcs  which  will  hf  itniined 
by  the  diffHri'iiI  siws  of  tile  hiiil  lo  the  s.-vi-nil  ^nidi's,  iiiulcr 
ordinnry  cinHlilioiis.  Uhwcvit,  Inciil  t';ii'li>is,  micli  ;h  thi-  n.-itnri' 
of  tht'  K..il.  si..]!.'  i.f  wfit.'i-shfd.  iTlativi-  Imsrth  mxl  hmidth  i.f 

watRrshitl  (ift**ii  ihIit  in  In  i-jiukc  uisiihTjililc  I'hnn'ri'  in  thi- 

size  (if  tilo  iii'i'('Mj«n-y  hir  iuli'i|ii)iti-  ilijiitifiiri'. 

For  ojii'ii  ditfhi's.  it  is  r iniiiiTnli'd  thiil  tin-  r«riimlH  nivcu 

by  Elliot  be  used,  which  is  v=.v' [;i-i-ii)4-(3-^  2f,)  where  v- 
velocity,  a-area  of  waterway,  p-wetted  perimeter,  and  f  ^fall 
in  feet  per  mile.  Multiplying  this  velocity  by  the  area  of  the 
waterway  gives  the  discharge  in  cubic  feet  per  second.  This 
divided  by  .021,  the  factor  representing  the  removal  of  the  one- 
half  inch  of  water  per  twenty-four  hours,  gives  the  number  of 
acres  which  the  proposed  ditch  will  drain.  This  formula  must 
also  be  varied  in  some  cases  to  meet  local  conditions. 
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Scwi'jil  iin'Iluids  iiiv  ill  iisi'  JiiiKiiiu  liivvH  I'liirinciTs  f(ir  the 
|i(vliiiiiiiaT-y  survey  i,f  tjn-i.'«'  liniimitre  liislrints.     A  tti)i|i.  i>iv.lil.-. 

aiiil  tli-lail   si I    i>f  )i    t.v|>ii-iil    til>'  ilriiitia^'t-  KVHtrm    loctiti-d    in 

HiifiiH  Visiii  Ciiinity  xxw  lnTcwitli  .sutiinillnl.  I i">t.'«-tln'r  with  a  ri'- 
|)i>rt  wliii-li  i(  is  iii'i-i-ssji ry  fur  tlic  I'ji'.'iiiit'r  tii  iimki'  to  the  cinuitv 
Imard  i»l"  siiiH-i-vistn-s."  It  is  iK'lii-vi-.l  Ihrit  lln'  iiicthiitts  iis.-d  iii 
this  siirvt-y  iiiv  us  [iniftii-iil  tiiiil  I'l'inmminil  its  the  vviirk  will  war- 
riiut. 

Two  eiirve  sheets  iire  hIsii  sllhmitt.-<i  wlii.-h  show  tile  eini 
iiivas  of  iipen  ditehes  for  various  liepths  iiiid  bottom  widths  and 
for  the  side  shipes  of  niH'  on  iiiu'  iiitd  one  and  one-half  <tn  one. 
Ti>  tiiid  the  eiihieiil  eonlents  of  a  diteh  the  aivii  for  a  >rivvn  eiit 
and  siw  of  .lileh  is  taken  I'l.irii  Ihe  enrv<'.  This  is  tln'ii  iiiulli- 
jilied  liy  tin-  distaiiee  hetwwii  the  slalions  whieh  ^-ives  the  eon- 
tents  ill  eiiliie  IVet.  Aftei'  tile  eonlents  for  tile  driven  iiiindier  id' 
stations  is  deleiiiiined  Ihe  snni  is  divi(h'd  hy  twi'nly-seven  whieh 
■rives  the  coiilenls  in  ciihie  yards. 


Difiih  mttir 

V\>Y  .>|„-„    ,lii,.h   work  a   nNiril>.-r  of  ly]>e^  of  niaeliines  are 
I'intr  iisr'd.     'I'll''  di]i]ii-r  dredue  lio;it  seeitis  io  he  the  must  vimi- 

•Tlii»  iii:i|.  iiiul  pnililc  iirt  iiirt  reririxliiceil.itj- !hi< .»■.'/./.■.- Hrliliir. 


COUNTY 


Calhoun 

Marshall 

Clay 

Palo  Aho 

Buena  Vista . . . 

Humboldt 

Emmet 

Calhoun 

Woodbury 

Worth 

Greene 

Carroll 

Pocahontas  .. . 

Pottawatamie. . 
Appanoose 

Page 
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Mills 

Wright 

Sac 
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Palo  Alto. . . 

Buena  Vista 
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Calhoun 
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Humboldt . . 
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Warren 
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this  iiiiK'hint'  is  also  much  jiivjiIit  tluiii  the  othiTs.  Team  work 
for  opi'ii  ditr!u*s  cannot  lu*  usihI  It)  advantajri'  unless  the  ground 
is  very  dry  and  then,  unless  the  joh  is  so  small  that  a  niaehiue 
(•annot  be  soeured,  the  cost  is  exi-essive. 

In  all,  drainajre  enjrineerini:  has  |)r<»LM'ess<'d  rapidly  in  thi» 
last  few  yoars.  It  is  a  irreat  work  in  Iowa  and  re((uires  careful 
study  to  meet,  tin*  many  contlitions  arising;  in  dillVreut  cases. 
Much  of  the  work  has  l)een  done  i>y  men  who  have  had  no  train- 
iiijyr  or  education  alon«r  enirin«'erin<j:  lines  and  this  has  rosulted  in 
many  cases  in  very  costly  Win-k  ami  pcior  n»sults.  More  tech- 
nically trained  m<*n  are  now  takinj^^  up  this  work  and  it  is  to  he 
hoped  that  results  commensurat<'  to  the  cost  may  he  secured. 

To  the  Unnornhli  Jioanl  iff  Sfii}n'risnrs  ttf  Hut  mi  Visia  Couniiiy 

Iowa : 

lender  authoritv  of  the  appointment  hv  vou  as  eniriiuvr,  to 
make  surv<\v  examination,  and  report  on  Ww  lands  di'scrihed  in 
the  i)etitinn  for  the  estalilisluin'nt  of  a  drainair«»  district  desijr- 
iiated  by  your  Moard  as  DrainaL^e  Disli'ict  Number  Ki«rht  of 
Huena  Vista  County,  Iowa,  I  have  to  rcpoi't  that  1  have  nuide  a 
verv  comnb'te  sur-vev  and  examination  of  the  lands  i^mbraced 
within  the  watersh***!  of  the  wati*rcourse  souy:ht  to  be  improved 
and  1  Hnd  that  tin*  «'(»nstru<'tion  of  the  covered  drains  herein- 
after ivferred  to  will  be  con»lucive  t»»  the  public  health,  j'onven- 
ienee,  and  welfan*  ami  will  be  of  public  bfiietit  and  utility. 

I  attach  hereto  and  mak<'  part  h»'r(*of  Ihe  cinnmissiim  exe- 
cuted to  im*  under  the  afoi«said  a|)pnintmenr.  and  tho  Held  not(»s 
showing  the  course  and  location  of  the  ii:ain  and  lateral  drains, 
the  estimated  cost  of  such  main  and  latrral  drains,  ami  a  sched- 
ule of  all  the  lands  which  will  In*  afVectrd  by  the  proposed  im- 
provement, toL'i'ther  with  lh«*  names  of  the  «)wners  thereof  as 
determined  by  me  from  examination  of  the  ti'ansfer  books  in  the 
ot!iee  of  the  county  audilor-. 

1  also  return  herewith  a  plat  and  pi'oliles  of  the  proposed 
impnivemeiit  sliowinir  llif  ruuise  and  locaticm  (»f  tlie  main  and 
four  lateral  drains,  alsn  tin*  wt»t  and  swamp  lands  atfected 
by  the  proposed  drain,  and  a  detail  >bei't  showintr  the  di'tails 
of  the  propose*!  <'oust ruction. 

FIELD  NOTHS 

Main  Dk.mn:  Starting  al  a  point  'VJ')  ft-et  K.  and  o4()  feel. 
S.  of  the  center  of  the  S.  \V.  (piailii-  i^\'  src  :\7)  -HI  7u,  tlieiUM* 
running  S.  76 — -So'  K.  l>o'>  iVet.  liien.-e  S.  ."j^  K.  b2n  fe^t,  them-e 
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E.  on  N.  side  liijrhwMy  840  fot*t,  tlu-net*  N.  30  E.  180  fi^t,  thence 
22—30'  E.  85;!  ftM^t,  thence  X.  (iH  E.  470  feet,  thenee  S.  57  E. 
X.  16—30'  W.  107r)  feet,  tlienee  \.  32  E.  430  feet,  thence 
N.  J)— 30'  E.  1120  feet,  thenee  X.  r)S— 30'  E.  900  feet,  thence  N. 
745  feet,  thenee  X.  78  E.  610  feet,  thenee  S.  49  E.  820  feet,  thence 
S.  61 — 30'  E.  630  feet  having  its  (»uth»t  jit  a  point  in  the  X.  and 
S.  quarter  line  of  stM*.  36 — 91 — 37,  325  feet  S.  of  the  center  of  the 
section. 

To  be  constructed  of  1920  feet  of  18"  \\V\  980  feet  of  15" 
tile,  5325  f(M»t  of  12"  tih',  and  1550  feet  of  10"  tile. 

LatkraIi  Xo.  1.  Startinjr  at  a  point  in  the  corner  of  the 
fence  at  the  X.  E.  corner  of  sec.  2 — 90 — 37,  thenee  running?  E.  on 
the  S.  side  of  the  highway  280  feet,  thence  N.  7  W.  390  feet,  thence 
X.  6  K.  860  feet,  thence  X.  31—30,  E.  625  feet,  thenee  X.  4—30' 
W.  1315  feet,  thence  X.  Ki— 30'  to  its  outlet  at  station  1920  of  the 
main  drain. 

To  l)e  con.stnicte<l  (»f  920  feet  12"  tile,  280  feet  of  10"  tile, 
and  2580  feet  of  8"  tile. 

IjATiokal  Xo.  1-a.  Start  in*;  at  a  point  on  the  W.  side  of  the 
hi^^hway  720  feet  S.  of  the  E.  (piarter  corner  of  sec.  35 — 91 — 37, 
thence  runnin*r  X.  54  E.  1085  feet  havinj^  its  outlet  at  station 
920  of  Lateral  No.  1. 

To  be  construct<Hl  of  1085  feet  of  8"  tile. 

Lateral  Xo.  1-h.  Starting  at  a  point  on  the  W.  side  of  the 
hijjfhway  510  feet  S.  of  the  K.  80  corner  of  the  S.  E.  quarter  of 
sec.  35 — 91 — 37,  thenc(»  iuiuiin«r  X.  75 — 30'  E.  410  feet  having  its 
outlet  at  station  2685  of  L-ateral  Xo.  1. 

To  be  constructed  of  410  feet  of  8"  tile. 

Lateral  Xo.  2.  Start in^^  at  a  point  on  the  W.  side  of  the 
hijjfhway  175  i'eet  X.  of  the  E.  80  corner  of  the  X.  K.  quarter  of 
sec.  35 — 91 — 37,  thence  runnin»r  S.  ()4 — 30'  E.  565  feet  having 
its  outlet  at  station  2855  of  the  main  drain. 

To  l)e  const nicti'd  of  565  i'(H»t  of  8"  tile. 

SPECIFICATIONS 

All  willow  trees  irrowinjr  within  100  feet  of  this  drain  shall 
be  grubluMl  out  l)ef<»i'e  th(»  tile  are  put  in  place,  especially  those 
irn^winjr  alonu:  the  hijiihway  on  the  S.  side  of  sec.  35,  and  those 
on  the  highway  on  the  E.  side  f)f  sec.  35. 

Two  brick  catch  basins,  3  feet  inside  diameter,  shall  be  con- 
structed. (Hie  to  be  placed  on  the  E.  side  of  the  hij^hway  180  feet 
S.  of  the  E.  8()  c(nner  of  the  X.  E.  (puirter  of  sec.  35,  and  the 
other  tt»  be  ]>laced  on  the  X.  si<le  of  the  hi»rhway  330  feet  E.  of 
the  S.  fjuarter  ccMuer  of  sec.  35.  Th<»se  cat<'h  basins  to  be  eon- 
stru<*ted  Jiccordiny:  tt)  f>lans  filed  herewith.*  The  brick  shall  be 
laid  in  ccnn»nt  mortar. 

•These  plans  are  omitted.— Ed. 
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The  top  of  the  catch  basin  shall  he  covered  with  a  cast  iron 
sewer  manhole  cover  8  feet  6  inches  in  diameter.  The  outlet 
tile  of  the  catch  basin  shall  be  f)  inches  in  diameter  and  shall 
enter  the  catch  basin  at  least  1  foot  (5  inches  above  the  ]K>ttom 
of  the  catch  basin,  and  shall  have  a  fall  of  at  least  1  foot  from 
the  catch  basin  to  the  tile  where  it  empties.  These  catch  basins 
shall  in  no  case  be  over  4  feet  deep. 

Seven  broken  stone  or  tile  catch  basins  shall  ))e  constructed. 
One  shall  be  placed  on  the  p].  side  of  the  liighway,  and  one  on 
the  \V.  side  where  lateral  No.  T-a  crosses  the  highway  between 
sections  35  and  36.  One  to  be  placed  on  the  E.  side  of  the  high- 
way and  one  on  the  \V.  side  where  lateral  No.  l-n  crosses  the. 
highway  between  sections  35  and  36.  One  to  be  placed  on  the 
N.  side  of  the  highway  and  one  on  the  S.  side  where  lateral  No.  1 
crosses  the  highway  between  sections  36 — 01 — 37  and  2 — 90 — 37. 
One  to  be  placed  on  the  W.  side  of  the  highway  where  lateral 
No.  1  crosses  the  highway  between  sections  1  and  2.  In  building 
these  catch  basins  the  tile  shall  be  covered  with  broken  tile  or 
broken  stone  to  such  a  depth  that  when  a  3()-inch  sewer  pipe  or 
tile  is  placed  on  end  on  the  broken  stone  it  will  be  just  Hush  with 
the  surface.  The  tile  or  stone  shall  be  h(»aped  up  fi  or  8  inches 
above  the  surface  of  the  ground. 

At  the  outlet  of  the  \\\x\\\\  tile  a  concrete  retaining  wall  shall 
be  constructed  for  the  protection  of  the  outlet.  This  retaining 
wall  shall  be  made  of  concrete  of  the  j)roportions.  1  of  Portland 
cement,  3  of  sand,  and  6  of  broken  stone  or  gravel,  and  shall  he 
built  according  to  the  j)lans  filed  herewith. 

SCHEOULe  SHOWING  THE  NUMBER  OF  ACkBS  IN  THE  WATER- 
SHED AND  THE  OWNERSHIP 


I>4^cription. 

rp.  91,  R.  37. 

3.  26,  S.  10  A.  of  K.  60  A.  of  S.E.  (|uarter 
S.  10  A.  of  W.  100  A.  of  S.E.  cpiarter 

^35,  N.  one-half  of  N.  E.  (puirtcr 
S.  one-half  of  X.  E.  (piarter 
N.  E.  (piarter  of  S.  W.  cpiartiM' 
S.  E.  quarter  of  S.  \V.  (piarter 
S.  E.  quarter 

e.  36,  X.  W.  quarter 

E.  one-half  of  S.  W.  quarter 
N.  W.  (quarter  of  S.  W.  quai'ter 
S.   W.  quarter  of  S.   W.  quarter 

rp.  90,  R.  37. 

c.  1,   N.  W.  quarter 

c.  2,    E.   one-half  of  N.   E.   quarter 
W.  one-half  of  N.  E.  quarter 
E.  one-half  of  N.  W.  quarter 


Acres.  Owner. 

10  W.  L.  (lei singer. 

10  Mattie  A.  Foster. 

60  Ira   J.   Frownfelter. 

70  X.  C.  Wheat. 

2.")  (ieo.  Steig. 

40  Sarah  A.  Keith. 

160  (ieo.    Steig. 

130  (^has.  S.   Cutting. 

70  Janics  Hutler. 

40  Jiizzic   Butler. 

40  Anna  Butler. 

:)0  Fred  Schaller. 

40  James  Butler. 

30  K.  .J.  Geisinger. 

20  Edward  Turner. 


I  r.. 
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I  also  ri^coniiiu'iul  that  tlu»  opoii  ditch  into  which  this  sys- 
tem (»inpti<»s  on  the  S.  K.  (|uartcr  of  sec.  \M\ — 91 — 87  he  cleaned 
out  and  deepened  1  f*)ot  for  a  distance  of  400  feet  from  the  N. 
and  S.  quarter  line  of  sec.  36. 

ESTIMATE  OF  COST 

Main  Drain — 

1920  IWt  of  IS-inch  tile  at  *:«3().00  per  il $  633.60 

980  feet  of  l^-inch  tile  at     230.00  per  M 225.40 

5325  feet  of  12-inch  tile  at     110.00  per  M 585.75 

1550  feet  of  10-inch  tile  at       86.00  per  M 133.30 

Di^trinjr  and  Refilling? — 

Sec.  1     116.4  rods  at  $2.30  per  rod 267.72 

5!>.4  rods  at     1.75  per  rod 103.95 

1 .  30  per  rod 141 .  83 

1.10  per  rod 126.72 

2.00  per  rod 197.00 

1.00  per  rod 93.80 

300.00 


Sec.  2 
Sec.  3 
Sec.  4 
Sec.  5 
Sec.  6 


109.1  nuls  at 

115.2  rods  at 
98.5  rods  at 
93.8  rods  at 


IIaulin«r  240  tons  at  $1.25  per  tern 


Lateral  Xo.  1 — 

920  feet  of  12-inch  tile  at  $100.00  per  M 

280  feet  of  10-inch  tile  at       86.00  per  M 

2580  feet  of  S-inch  tile  at         52.00  per  M 

Di^^rinjr  and   Hefillinjj: — 

Sec.  7  55.8  rods  at  $1.60  per  rod.... 
Sec.  8  17.0  rods  at  0.75  per  nul.  .  .  . 
Sec.  9  84.8  rods  at  1.25  per  rod.... 
Sec.  10  71.5  rods  ;it  l.lO  per  rod.... 
Haulinjr  42  tons  at  $1.25  per  ton 


Lateral  Xo.  l-,\. 

1085  r«'et  (►f  8-incli  tile  at  $52.00  ])er  M 

Dijrunnjr  and  relillin«:,  sec.  11,  65.8  rods  at  $0.75 
llauiin.y:  !>  tons  at  $1.25  per  ton 


$2809 . 07 


. .$  101.20 

24.08 

. .  134.16 


89.28 
12.75 
106 . 00 
78.65 
52.50 

$  598.62 


...$     56.42 

49.35 

...       11.25 


$  117.02 


Laterjil  Xo.  1-B. 

410  fei't  (»r  8-iiich  tile  at  $52.00  per  M 

Dijr.Lrinir  niul  ivfillinLr.  sec  12,  24.8  rods  \\\  $1.10 
llauliny:  4  t«)ns  ;it  $1.25  per  Urn 


$    21.32 

23.94 

5.00 


$     53.60 
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Lateral  Xo.  2 — 

565  feet  of  8-inch  tile  nt  +:)2.n()  pjM-  M ^  21).:^S 

DiKjrin^'  and  refilliiitf,  sec.  l:?,  M:l  rods  at  $0.70 2:{.94 

Hauling  5  tons  at  $1.2.")  per  ton (J. 25 

$     5!).  57 

Retaining,'  wall   at   the  outlet $'    '^0.00 

2  brick  catch  basins  with  connections  at  $10.()0 20.00 

7  broken  stone  cati'h  basins  at  $2.00 14.00 

Cleaninjif  out  old  open  ditch 20.00 

Enf^ineerinjr  and  other  c(Hitin«rent  »»xpenses,  estimated.      178.12 

Total   cost    $:^J)00.00 

Respectfully  submitted  this  25th  day  of  A])ril,  1!)07. 

Kn^rineer. 


THE  NECESSITY  OF  TRAINED  SUPERVISION  IN  BRIDGE 

AND   CULVERT  WORK* 

HY   SKTIl   DKAN. 

In  openin*r  a  discussion  oi*  this  subject,  I  will  say  that  in 
my  opinion  *rood  reasons  Tor  empl(»yin«:  trained  men  nuiy  be 
found  abuijr  sevi-ral  dilVcrcnt  lines,  each  of  importnnce  in  [)ro- 
portion  as  the  person's  vi<*w  point  is  ut'ar  (»r  remote  to  the  sub- 
ject. For  instance,  the  party  who  is  en«ra^n'(|  solely  in  teaminj? 
and  who  travels  th**  roads  at  all  seasons  oi'  the  year  will  be  mainly 
interested  in  knt»win;r  that  the  brid*re  he  cn»sses  i-ach  day  will 
Siifely  carry  the  load  that  he  wishes  t«>  haul  nver  it  and  that  then* 
are  no  holes  in  the  floor  that  may  cri|)ple  his  horsi*s.  If  assured 
of  these  facts  it  jnatters  very  little  to  him  who  built  the  bridjre 
or  what  it  cost  as  he  pays  litth-  i»r  imtliiui:  towards  its  mainte- 
nance. 

The  taxpayer  who  perhaps  lives  in  aiiolh<'r  part  of  the  dis- 
trict and  has  occasion  to  use  the  bi-idu^e  only  at  i-emote  intervals, 
or  perhaps  not  at  all.  will  be  mainly  interested  in  knowinjr  how 
much  he  was  asked  to  j'tmtribule  in  iax«'s  to  its  first  cost,  how 
long  it  will  last  without  i-i-newal,  and  whether-  thr  annual  main- 
tenance exi)ense  is  as  li«:ht  on  that  kind  of  a  strueture  as  it 
would  be  on  som<>  other  kind  of  material  that  would  perhaps 
cost  less  or  more  in  the  first  instan<'e.  if  the  bridire  is  one  of 
con.siderable  size  and  is  locnl rd.  wi-  will  s;iy.  on  one  of  the  lead- 
ing streets  of  a  <*ity.  the  people  living  in  the  vieinity  will  insist 
that,  in  addition  ft)  a  pro|)«'r  ^Miarantei*  i>f  safety,  the  structure 
shall  l>e  of  a  desijrn  stmu'what  in  keepinu^  with  the  buildinirs  and 

•An  address  deli verci I  at  the  (kmkI  KomN  Sclioul  at  Council  HlutTs.  Iowa.  Septem- 
ber, 1907. 
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pn)})orti»»s  in  tlu»  noitrhhorhood.     For  well  th<\v  know  that  a  pros- 
pective purt'ha.st»r  will  take  note  of  the  eha racier  of  such  objects. 

But  fnnn  the  view  point  of  tlie  civil  engineer,  the  necessity 
is  more  in  the  fact  that  it  will  result  in  the  making  of  better 
roads.  The  Iniildinjtr  of  bridge's  and  culverts  better  suited  to  the 
requirements  of  the  situation,  and  whose  life  is  prolonged  hy 
proper  inspection  and  repair,  results  in  a  saving  of  money  to  the 
taxpayers;  at  the  same  time  of  course  furnishing  employment 
to  more  of  their  number.  T  take  it  for  granted  however  that 
most  of  those  present  are  more  intei'ested  in  the  economy  part 
of  the  sulgect  so  I  will  first  take  up  that  phase  of  the  matter. 

I  believe  vei'v  eit'ective  result^s  can  be  secured,  by  proper 
organization  with  the  forces  we  already  have,  and  by  using  the 
materials  to  be  found  in  most  of  the  counties  of  the  state.  For 
maintenance  purpos(»s  (and  this  will  practically  cover  most  of 
the  work  to  be  done)  the  county  should  be  the  unit  and  the 
Board  of  Supervisors,  who  are  elected  by  the  people  at  short 
intervals  of  time  should  represent  their  interests.  This  Board, 
which  is  now  charged  with  the  duty  of  i)roviding  the  necessary 
funds  by  making  the  tax  levy,  should  have  general  supervision 
of  the  work,  should  approve  the  contracts  and  decide  on  the 
final  acceptance  of  the  work  after  the  contnjct  is  completed. 

The  working  out  of  the  details  in  the  iicld,  such  as  deter- 
mining when  and  wIummn  and  the  amount  of  work  to  be  done, 
the  kind  and  size  of  ])ridges  and  culverts  and  other  waterways, 
should  be  under  the  direction  of  an  engineer.  The  engineer 
should  be  selected  by  the  Board  and  employed  under  contract 
l)y  the  year.  lie  should  be  i'e(iuired  to  possess  a  certificate  from 
some  state  board  of  examiners  or  a  diploma  from  a  recognized 
engineering  school  as  a  proof  of  his  competency.  lie  should 
furnish  a  boiul  running  to  the  county  as  do  other  county  officers. 
A  snitai>le  otlice  and  the  necessary  assistants  should  be  furnish- 
ed. The  cntrinrtM*  should  have  in  his  otlfice  com])lete  records  of 
the  location  (»i'  all  the  roads  in  the  county.  The  width  of  the 
right  of  way,  a  rec»>rd  ^"^^  the  number  and  location  of  all  bridges 
and  culverts  or  collier  watt*rways.  their  length,  kind  of  mater- 
ial used  ill  their  cnnst ruction,  and  the  cost,  so  far  as  he  can  get 
it,  should  also  be  kept  on  file.  If  he  is  located  in  one  of  the 
av(M*ag(^  counties  (►f  the  state  for  size  and  mileage,  he  will  have 
108;")  miles  of  road  to  look  after.  What  proi>ortion  of  this  may 
be  in  bridges  or  waterways  I  do  not  know  as  no  figures  have 
ever  come  under  my  notice  that  would  furnish  a  basis  for  even 
a  rough  guess.  lie  will  find  however  (according  to  the  1905 
census)  that  his  com])ined  county  and  township  road  fund  will 
be  about  $8i;^S0.r)0  and  the  county  ])ridge  fund  about  $19,018.88 
'as  rescuirces  to  carry  on  his  work.     His  county  is  already  divided 
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into  sixteen  townships  witli  f)4.()9  miles  of  I'oad  in  each.     This 
will  be  about  enough  niileajre  for  onc^  contract  for  a  yoar. 

The  enpfinoer  should  first  divide  his  roads  into  three  classes. 
In  the  first  class  are  the  roads  that  carry  the  most  travel  and 
receive  the  heaviest  loa<ls.  These  are  treiierally  the  main  roads 
leading  into  and  lietwecn  the  mai'ket  towns.  The  second  class 
are  the  neijrhborhood  roads  that  lead  into,  or  connect  as  feeders 
to  the  first  class  roads.  The  third  class  roads  are  such  as  con- 
nect individual  farms  or  that  exist  for  school  purposes  alone. 

It  is  of  course  not  necessary  for  m(»  to  su^prest  that  the 
heavier  and  better  bridjres  should  be  ])ut  on  the  first  class  roads 
and  th<»se  that  have  l)(»trun  to  show  sijrns  of  weakness  to  be  taken 
out  or  removed  to  the  second  or  third  class  roads:  and  that 
wherever  a  concn»te  culvert  can  be  economically  substituted  for 
an  iron  or  wooden  hridjare  it  should  be  done.  The  culvert  if 
properly  built  is  tlu*  most  durable,  aiul  heinj;  covered  with  a 
cushion  of  earth,  makes  a  uniform  road  surface  to  drive  over. 
Just  wliere  the  limit  of  economy  lu'tween  concrete  culverts  and 
steel  bridjares  lies  is  a  matter  to  be  determined  foi*  each  locality. 
It  depends  very  jrreatly  on  local  conditions.  Xo  set  rule  that  I 
know  of  will  jrive  the  answer. 

Ifavinjr  classified  his  roads,  and  from  pei*soiial  inspection 
estimated  about  what  the  cost  will  be  of  smoothiufr  u])  and  keep- 
ing in  proper  shape  for  the  year  those  portions  that  do  not  re- 
quire gradin^r  or  new  bridjres,  the  engineer  is  ready  to  ccmtract 
that  portion  of  th(»  work.  On  this  point  I  have  some  rather  rad- 
ical ideas,  since  this  work  corresponds  to  that  now  done  by  the 
township  officers.  I  would  contra(*t  at  a  rate  per  mile  for  the 
roads  to  be  kept  in  proper  condition  for  a  year.  The  ccmtractor 
is  to  give  a  boml  to  the  county  as  security  for  the  completion 
of  his  work.  Let  him  furnish  his  own  tools  as  tbei'c  is  no  verv 
good  reason  for  carrying;  a  township  tool  account  on  the  en- 
gineer's books.  CA  road  drag  or  two,  a  few  slip  scrapers,  and 
one  or  two  ])lows  and  a  few  shovels  will  he  enough  tools.  His 
work  will  be  to  drag  and  surface  up  the  road,  look  after  the  side 
drainage,  cut  the  we^nls  from  th(»  sides  of  the  roads  and  trim 
the  shade  tre(»s,  (the  farmers  themselves  must  cut  the  hedges) 
and  collect  the  township  ])oll  tax.  A  list  of  tin*  polls  in  his 
district  will  be  furnished  him  by  the  township  clerk  and  he  is 
to  be  charged  with  the  amount  as  a  ])art  of  his  eomf)ensation. 
On  a  proper  showing  that  for  good  reason  any  ])ortion  c(mld 
not  be  collected,  such  sums  are  to  be  canceled  at  the  time  of 
final  settlement  at  the  end  of  the  year.  The  contractor  will  get 
his  pay  monthly  in  county  warrants  ou  the  road  fund  or  en- 
gineer's monthly  estinuites  filed  with  the  auditor  for  tin;  amount 
of  work  done. 
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On  new  const  met  i<»n,  such  as  open  in  «r  new  roads  or  grading 
old  ones,  the  work  slionld  bt*  staked  out  by  the  entrineer  and 
the  yarda»re  ealeulated.  Such  work  may  be  done  by  the  county 
road  jrauLT  under  a  fon»nian.  For  this  chiss  of  work  the  eountv 
should  furnish  the  tools,  the  enjrineer  keeping  an  account  of 
tlieni.  The  iiien  should  be  ])aid  by  the  day  for  the  time  em- 
ployed, or,  if  Ihe  work  is  heavy  enough,  it  may  be  contracted 
by  the  cubic  yard.  In  this  class  of  work  the  secret  of  success- 
ful road  building  is  in  thoroughly  compacting  and  solidify- 
ing the  road-bed,  and  properly  draining  the  water  from  the 
pits. 

In  bridge  work  it  is  generally  economv  for  the  eountv  to  buv 
the  iron  spans  from  reputable  bridge  comi)anies  on  specifications 
of  what  is  recpiiied  at  the  ])lace  the*  bridge  is  to  be  used.  Let 
the  county  bridge  gang  i)ut  them  up.  The  bridge  gang  can 
also  put  in  the  culverts,  the  c»)unty  buying  the  cement  in  car  lots 
and  the  sand  ac<'ording  to  local  circumstances.  This  crew  works 
usually  by  the  day.  but  if  ccmsiderable  cement  work  is  required 
during  the  season  it  is  fully  as  cheap  to  contract  by  the  cubic 
yard.  Cement  work  should  be  put  in  under  proper  supervisi(m 
as  nnich  of  the  success  of  it  lies  in  the  proper  mixing  and  plac- 
ing of  the  matei'ials. 

1  will  say  that,  in  ireneral,  there  is  no  line  of  work  within 
my  knowledge  where  the  i)roverbial  ^* stitch  in  time  saves  nine" 
applies  more  forcibly  than  in  the  county  road  work.  It  is  a 
connnon  observation  and  remark  that  the  gulches  are  getting 
deeper  and  the  bridges  longer  each  year.  Hut  is  it  really  nec- 
essary that  they  do  so?  It  seems  to  mo  that  in  most  cases  this 
can  be  prevented  by  a  little  care  in  side  draining  the  water  that 
collects  in  tin*  wheel  tracks  on  the  hill  sides,  and  investiug  a 
few  dollars  in  protective  work  before  the  damage  has  been  done. 
The  engincHM'  will  Ix^  on  the  l(M)kout  for  these  places  as  he  goes 
over  the  road  r.\\  his  inspection  trips  and  will  apply  the  remedy. 

The  engineer  slumld  ke(»])  in  close  touch  with  the  county 
Board  and  make  iep<u*ts  of  the  amount  of  work  done  by  the  var- 
ious conlr'actoi's  monthly  in  order  that  the  Board  may  know  how 
the  financial  j)ait  is  cinning  out.  and  whether  the  contractors 
an^  meetinir  the  rcrjuircnicnts.  At  the  end  of  the  year  he  should 
tile  with  the  aiidito?-  a  leport  of  the  yt^ar's  work,  the  amount  of 
m(»ney  expended  for  Ihe  maintenance  of  the  road  bed,  the  amount 
of  grading  done  and  ihe  amount  jwiid  out  for  bridges.  This 
report  should  include  j^stimates  of  the  work  required  for  the 
next  year. 

rn<lei-  this  svsteni  it  would  be  possible  to  tell  at  anv  time 
where  the  money  was  being  spent  and  whether  the  work  in  one 
township    was   costing    more    proportionately    than    in    another. 
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There  would  also  appear  in  time  a  sort  of  rivalry  or  personal 
pride  ainon^  the  different  eontraetors  as  to  who  was  niaintainin^r 
the  neatest  and  best  road  district  in  the  county.  This  s])irit 
might  be  further  encourajrtMl  by  the  offer  of  a  substantial  pre- 
mium for  hif?h  class  work. 

Now,  I  vcntun*  I  hear  some  one  say,  where  are  the 
men  to  come  from  to  fill  the  office  of  county  en<rineer  if  we  adopt 
the  plan?  The  answer  is  siniph\  The  law  nuikers  of  the  state 
several  years  a^o  foresaw  the  need  of  trained  enjrineers  and  they 
have  endowed  and  etpiipped  the  State  ('olle^re  and  the  State 
I^nivei'sity  with  a  corps  of  the  best  instru(*toi*s  that  can  be  had. 
In  addition  they  have  furnished  at  stat<'  ex])ense  laboratories 
and  testinjr  rooms  and  machinery  for  the  use  and  instruction  of 
students.  These  younjr  men  ^ro  into  [>artntM*ship,  as  it  were, 
vni\i  the  state,  and  ^ive  four  years  of  their  time  ^^'atuitously  to 
secure  the  knowledLj:e  that  is  rt^piired  foi'  th(»  work  I  have  out- 
lined above.  After  having?  been  educated,  birjrely  at  state  ex- 
pense, for  the  manajrement  of  i)ublic  work,  is  it  the  part  of  wis- 
dom to  permit  them  to  find  employment  with  private  companies 
or  to  fill  public  positions  in  other  states  when  we  are  needinjr 
just  such  talent  in  every  county  in  this  state  to  desijrn  and  man- 
age our  public  works?  1  think  there  can  be  but  one  answer  to 
the  (juestion  and  that  it  will  be  but  a  short  time  until  the  tax-  . 
payers  realize  the  advantage  of  pro])er  supervision  and  insist 
on  the  change  from  the  present  plan  of  kee])ing  our  ])ublic  roads 
in  repair. 


WORK  OF  THE  ILLINOIS  HIGHWAY  COMMISSION* 

BY   A.    X.   .JOHNSON,   STATK   ENCHNKKU. 

What  does  it  cost  thi*  taxpayers  a  year  for  roads  and 
bridges  under  the  present  system?  What  are  the  n\sults  which 
the  present  system  giv(»s:'  These  foi*m  two  most  important  ques- 
tions to  inquire  into. 

A  summary  of  the  road  expenditures  of  the  State  of  Illi- 
nois shows  that  in  IIMK")  the  total  cost  of  nuiintaining  the  !)4,141 
miles  of  public  highways,  including  both  money  and  labor  tax, 
was  $4,()25,:5(>o.  of  which  *4fM).r)():i  is  th(>  estimated  value  of  th(» 
labor  tax,  leaving  .t4.1M4,vSn2  as  the  actual  <*ash  tax  raised.  Of 
this  amount  $1,888.7^^0  were  for  bridires. 

Through  the  aid  of  the  2f),00()  rural  letter  carriei's  »>f  the 
State,  exact  information  covering  over  a  third  of  tin*  roads  in 
the  State  has  been  secured.  Concisely,  the  summary  of  this  in- 
formation is  that  most  of  the  roads  are  bad  nianv  weeks  each 
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ypai\     ^Fiich  of  the  work  is  don(»  at  the  wron^  season,  and  the 
system  is  an  extra vajrant  one. 

How  imieh  are  tlie  roads  used?  How  many  vehicles  pass 
over  a  jjiveii  road?  The  vahie  of  a  road  like  anything  else  is 
<Ietermined  by  th«»  amount  of  use  that  is  made  of  it.  If  it  is 
found  that  two  different  roads  are  put  to  the  same  amount  of 
use,  that  is,  earry  the  saim*  amount  of  tratfie,  and  these  roads  are 
situated  in  different  eonimunities,  in  one  of  which  it  is  found 
eeonomieal  and  an  advanta<:e  tt)  the  community  to  spend  $5,000 
a  mile  for  construction,  it  is  in  freneral  fair  to  assume  that  it 
'\v<Mild  Im'  worth  while  for  the  second  community  to  spend  about 
the  same  amount  on  its  roads  which  have  an  i^jual  amount  of 
travel. 

For  the  first  tiuie  in  tliis  country  a  systematic  census  of 
road  traffic  luis  been  undertaken  and  an  actual  count  of  vehicles 
passiuju:  at  seventy-one  points  in  different  parts  of  the  state  is 
made  three  or  four  times  a  month  throujrhout  the  year.  The 
results  of  this  census  will  show,  anion*;  other  thin<?s,  exactly 
how  the  condition  (^f  the  road  affects  its  use. 

In  addition  these  data  brinj?  out  very  dearly  the  import- 
ance of  ^ood  road  conditions  to  the  business  interests  of  -the 
smaller  cities.  For  examj^le,  it  is  found  that  the  traffic  over 
earth  roads  is  five  to  seven  times  as  nmch  when  the  roads  are 
in  jrood  condition  as  durinjr  January,  February  and  March; 
while  the  increase  in  the  traffic  in  ^^ood  weather  where  the  roads 
are  in  «rood  condition  th<*  year  round,  is  only  doubled,  and  in 
some  instances  obscrv(»d  the  amount  of  traffic  was  remarkablv 
uniform  throujrhont  the  vear.  This  latter  condition  was  noticed 
particularly  where  there  arv  lar«i:e  dairy  interests. 

One  curious  [)oinl  was  broujrht  out  dnrinjr  this  investipi- 
tion.  Ordinary  business  interests  and  farminjj:  jmrsuits  do  not 
com[)an'  with  the  seductive  attractions  of  a  circus  in  stimulatiiijr 
travel  on  country  roads.  A  circus  will  increase  the  number  of 
vehicles  four  or  five  times  over  what  would  ordinarily  be  ex- 
pected. 

Out*  of  the  first  problems  to  demand  the  attention  of  the 
Coinniission  was  tlic  f)roi)er  maintenance  of  earth  roads.  The 
earth  road  di"aL^  is  Die  simplest  and,  at  the  same  time,  one  of  the 
best  means  for  caiMnir  lor  earth  roads.  When  the  Commission 
bejran  its  work,  consi(leral)le  had  been  heard  about  the  drafif 
but  its  use  was  nol  at  all  connnim.  Special  effort  was  made  to 
brinjr  to  the  attention  of  all  the  local  highway  commissioners 
and  everyone  int«-restcd  in  tin*  improvement  of  the  mud  roads, 
the  trreat  ])enefits  Ibat  conld  be  secured  by  this  very  inexpensive 
method.  Twenty-live  thousand  copies  of  a  bulletin  describing 
how  to  make  the  dra.ir  and  exactly  how  to  use  it  were  distributed 
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in  all  parts  of  the  state,  and  before  summer  opened  it  was  re- 
ported there  were  no  less  than  four  thousand  drags  in  use. 

During  the  past  winter  special  emphasis  was  laid  on  this 
method  of  road  maintenance  at  the  Farmers  Institutes  until 
at  present  there  are  few  c(mnnunities  where  drags  have  not  been 
used,  and  in  some  townships  that  have  been  inspected  over 
eighty  per  cent  of  the  roads  have  been  dragged. 

At  Galva,  Henry  County,  perhaps  the  most  systematic  work 
has  been  done  through  the  Galva  Good  Roads  Association. 
They  undertook  over  a  year  ago  the  maintenance  of  roads  leading 
into  Galva,  and  today  these  are  among  the  very  best  earth  roads 
to  be  found  anywhere  in  the  state.  This  Association  has  carried 
on  the  work  systematically  and  aroused  the  necessary  interest 
and  impetus  to  keep  the  work  going. 

The  convict  labor  law  of  Illinois  which  provides  that  the 
Board  of  Prison  Industries  of  the  state  shall  furnish  to  the  State 
Highway  Commission  crushed  rock  for  free  distribution  among 
local  road  officials  is  attracting  much  attention  from  road  author- 
ities all  over  the  country.  There  has  been  for  some  time  a 
general  feeling  that  the  convicts  could  be  employed  on  public 
works,  such  as  road  building,  and  a  practical  solution  of  how  to 
accomplish  this  has  l)een  undertaken  in  diffei*ent  states.  But 
of  all  methods  so  far  tried  that  provided  by  the  44th  General 
Assembly  seems  to  combine  all  the  best  features  with  fewest  of 
the  undesirable  of  any  plan  that  has  been  proposed  so  far. 

The  primary  object  of  keeping  the  convicts  busy  at  some 
useful  employment  is  accomplished  without  any  interference 
with  outside  labor,  in  fact,  making  an  increased  demand  for  free 
labor  that  would  not  otherwise  exist.  There  is  no  trespassing 
on  the  field  of  any  existing  industry.  On  tlit*  contrary,  the  state  is 
creating  an  industry  from  the  fact  that  the  crushed  rock  is  used 
in  places  where  it  has  not  been  used  before,  or  at  any  rate  would 
not  be  used  at  all  were  it  not  practicable  to  get  it  at  the  reason- 
able rates  made  possible  by  this  ]>lan  of  co-operation. 

There  are  at  the  present  three  crushers  in  operation,  one 
at  the  Joliet  penitentiary  in  the  northern  part  of  the  state,  and 
two  at  the  southern  penitentiary.  The  combined  capacity  of 
these  crushers  is  1.350  cubic  yards  per  eight  hours. 

These  crushers  are  oj)erated  by  fonvi(»t  lal)or  as  are  also 
the  quarries.  From  four  hundred  to  six  hundred  convicts  can 
be  successfully  employed,  depending  on  the  extent  to  which  the 
quarries  have  been  opc^ned.  Th<»  prisons  have  sold  enough  of 
the  crushed  stout*  in  oi)en  market  to  pay  for  the  installation  of 
the  machinery  so  that  this  product  is  absolutely  without  addi- 
tional cost  to  the  tax  payers  of  the  state.  This  plan  seems  the 
most  equitable  arrangement  that  could  be  made  foi*  the  condi- 
tions that  exist  in  Illinois,  where  some  sections  of  the  state  are 
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abundantly  provided  with  road  making:  materials  and  others 
have  none  at  all. 

With  low  freijifht  rates  and  free  material  it  is  possible  for 
those  eonmiunities  that  do  not  have  road  materials,  to  get  the 
erushed  rock  from  the  penitentiaries  at  a  very  low  cost,  and  yet 
one  portion  of  the  state  is  not  taxed  for  the  benefit  of  another. 
The  question  of  a  larj^e  state  aid  appropriation,  which  is  so 
bitterly  opposed  in  many  sections  of  Illinois,  is  met  completely 
by  this  method  of  state  co-operation. 

It  is  perhaps  too  soon  to  predict  how  generally  successful 
this  plan  will  prove,  but  the  past  year's  experience  has  been  in 
every  way  satisfactory. 

The  successful  distribution  of  this  free  crushed  stone  has 
been  made  possible  by  the  low  freight  rates  granted  by  the 
railroads  of  the  state.  The  law  provides  that  the  Highway 
Commission  shall  be  empowered  to  arrange  for  special  freight 
rates.  There  has  now  been  secured  from  all  the  railroads  in 
the  state  a  rate  as  low  as  one  half  cent  per  ton  per  mile,  and  from 
some  roads  a  rate  of  three  mills  per  ton  mile.  It  is  probable 
that  as  the  work  goes  on  and  becomes  more  systematized,  that 
still  lower  rates  will  be  granted.  The  railroads  in  every  in- 
stance recognized  the  importance  of  lending  every  assistance 
possible  to  this  work,  and,  when  assured  that  they  would  not 
be  legally  liable  to  grant  to  other  shippers  in  the  state  the  same 
rates  named  the  highway  commission,  these  specially  low  rates 
were  readily  obtained. 

With  the  aid  of  the  material  thus  prepared,  the  Commis- 
sion has  been  able  to  construct  experimental  stone  roads  in  sec- 
tions of  the  state  where  macadam  roads  have  never  before  been 
used  or  built,  at  n  cost  of  little  more  than  the  expense  of  super- 
vision. The  Commission  also  furnishes  the  rollers  and  sprink- 
lers, as  few  communities  are  at  present  provided  with  these 
necessities  for  proper  stone  I'oad  building. 

Tn  some  instances  the  railroads  were  willing  to  accept  bal- 
last in  pnyiiient  of  freight,  and  in  this  way  the  material  was 
delivered  to  tli(»  local  authorities  free  of  charge  and  the  only 
cost  to  the  coniniiinity  for  the  road  was  the  labor  of  preparing 
the  road  bed  and  ])utting  on  the  material.  0\\nng  to  the  short 
time  in  wliieh  to  ])rej>aiM»  for  work  last  season,  but  five  experi- 
mental roads  were  built.  ^lany  applications  have  been  made 
for  this  work,  and  already  two  roads  are  practically  completed. 
The  construction  of  eight  or  ten  more  will  be  undertaken  this 
summer. 

These  roads  are  experimental  in  two  ways;  first,  in  that  they 
demonstrate  the  physical  possi])ility  of  making  this  kind  of  a 
road  under  given  conditions:  second,  in  an  economic  sense,  in 
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that  a  community  can  better  tell  after  making  actual  use  of  such 
a  road  whether  it  is  worth  while  to  construct  more  of  this  char- 
acter. How  else  is  this  question  to  be  intelligently  decided  by 
a  community  except  by  a  practical  trial  ? 

As  has  already  been  stated,  nearly  half  the  cash  tax  for 
roads  and  bridges  in  1905  was  spent  for  bridges.  In  a  number 
of  counties  sixty  per  cent  of  the  amount  spent  for  roads  and 
bridges  was  for  bridges,  so  that  this  feature  of  highway  work 
is  one  of  particular  importance  in  Illinois.  A  casual  investiga- 
tion only  was  necessary  to  establish  the  fact  however  that  a 
majority  of  the  bridges  were  about  half  the  requisite  strength 
and  many  cost  approximately  twice  what  they  should.  The 
reason  for  this  can  be  summed  up  as  due  to  the  lack  of  skilled 
supervision.  It  is  not  expected  that  commissioners  and  super- 
visors are  engineers,  yet  they  nuist  expend  the  tax  payer's 
money  for  bridges,  about  which  they  know  nothing,  nothing 
about  the  requisite  strength,  nothing  about  the  proper  cost 

To  correct  these  conditions,  the  Illinois  Highway  Commis- 
sion offers  free  of  charge  to  the  local  highway  officials,  designs, 
estimates,  and  specifications  for  highway  bridges  of  all  kinds, 
and  the  demand  for  this  aid  indicates  that  it  will  be  one  of  the 
most  important  phases  of  the  work  of  the  Commission.  Al- 
ready plans  and  estimates  for  some  fifty  bridges  are  under  way. 
One  instance  is  perhaps  sufficient  to  show  the  practical  impor- 
tance of  this  work.  In  G(»neseo  township,  Henry  county,  the 
amount  appropriated  by  the  local  officials  for  four  bridges  was 
$30,000,  about  the  price  they  expected  to  pay.  Contracts  were 
let  for  better  and  .stronger  bridges  than  had  ever  before  been 
secured  by  this  county,  for  $16,000. 

Scarcely  a  township  in  the  state  but  has  veiy  many  small 
^  bridges  with  plank  floors,  and  in  many  ('ases  plank  for  the 
abutments,  which  are  a  source  of  constant  danger  to  the 
traveling  public  and  an  endless  expense  to  the  taxpayers.  It 
is  within  the  nutans  of  ev(Ty  township  to  replace  these  small 
bridges,  that  is,  ])ridges  with  spans  to  fifty  feet,  with  concrete 
structures.  Some  townships  may  prefer  nv  be  able  to  build  but 
one  or  two  of  these  bridges  a  year,  but  the  most  economical  plan 
would  be  to  construct  all  at  one  time,  making  a  systematic  sur- 
vey of  the  township  sufficient  to  decide  what  size  of  bridge 
should  go  in  at  each  place. 

Money  for  the  purpose  would  have  to  be  raised  by  bonds, 
but  this  again  would  be  in  favor  of  the  tax  payers.  These 
bonds  could  be  issued  and  a  sinking  fund  and  interest  provided 
for  in  most  instances  with  the  money  that  now  goes  to  make 
and  repair  these  small  plank  floor  bridges.  Inasmuch  as  the  con- 
crete stnictures  which  replace  them  are  of  such  a  permanent 
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character,  it  is  entirely  just  and  equitable  that  part  of  the  bur- 
den of  the  expc^nse  should  be  paid  in  the  future. 

The  Highway  Commission  has  made  plans  for  many  town- 
ship bridj^es  forty  to  forty-five  feet  lonjr.  These  bridges  are  built 
with  a  fiat  top  which  admits  of  their  use  in  level  country  where 
there  would  not  be  room  for  an  arch.  It  is  the  constant  endeavor 
of  the  commission  to  raise  the  standard  of  bridge  construction  and 
encourajre  the  adoption  of  the  most  suitable  and  economical 
materials  that  a  jriven  condition  requires.  The  demand  for 
plans  and  specifications  has  greatly  exceeded  expectations,  and 
it  is  ai)parcnt,  lil)eral  as  the  last  leprislature  was  in  its  appro- 
priaticm  to  the  Hi*rhway  Commission,  that  it  will  be  scarcely 
sufficient  to  «rive  as  much  attention  to  this  feature  of  the  work 
as  it  demands.  Requests  are  received  from  every  section  of 
the  state,  and  it  is  a  mere  statement  of  facts  to  say  that  the  bene- 
fits will  repay  many  fold  all  money  spent  in  this  way. 

The  wide-spread  interest  taken  in  the  work  of  hi<?hway  im- 
provement, and  i)articularly  in  connection  with  the  State  Ilijrh- 
way  Commission,  is  shown  by  the  fact  that  this  past  winter  sixty- 
seven  Farmers  Institutes  requested  the  Commission  to  furnish  a 
speaker  to  discuss  road  improvement. 

In  the  ajrricultural  connnunities  there  is  no  better 'medium 
to  disseminate  information  than  the  Farmei's  Institutes,  which 
are  splendidly  organized  in  Illinois.  By  this  means  much  of 
the  misconception  and  unfounded  prejudice  against  the  High- 
way Commission  have  been  entirely  dispelled  and  a  practical 
interest  aroused  on  the  subject  of  road  improvement.  In  Illi- 
nois any  plan  of  highway  work  which  does  not  appeal  to  the 
common  sense  of  the  members  of  the  Farmers  Institutes  is 
doomed  to  failure.  For  these  reasons  much  time  has  l>een  given 
to  th<^  Institute  meetings,  and  the  practical  results  already  appar- 
ent show  that  it  was  time  well  spent. 

The  experience  already  gained  in  the  past  year's  work, 
combined  with  that  of  other  sections  of  the  country,  shows  the 
importance  and  necessity  of  experimental  road  work.  The  ob- 
jects attained  by  this  work  are  to  introduce  to  different  com- 
munities appiovt'd  inethods  of  carrying  on  their  present  road 
work,  and  also  to  demonstrate  the  value  of  new  and  untried 
methods. 

For  example,  experiments  are  under  way  for  the  construc- 
tion, in  a  simi)le  way,  oi"  earth  roads  in  such  a  manner  that  they 
will  be  n^asonably  substantial  and  useful  throughout  the  year. 
A  short  pieci*  of  road  which  was  constructed  a  year  ago  gave 
very  goo<l  results  this  ])ast  winter,  sufficient  to  warrant  under- 
taking such  ex])eriments  on  a  much  larger  scale.     The  possibil- 


ILLINOIS  HIGHWA  Y  COMMISSION  1B7 


ity  of  their  8ucct*ss  more  than  wHrrants  all  expense  which  the 
State  Ilif^hway  Commission  will  incur  in  carrying:  them  out. 
It  is  too  early  at  present  to  predict  what  the  outcome  will  be. 
At  any  rate,  no  effort  will  be  left  untried  which  promises  to 
transform  at  a  small  expense  our  sticky,  muddy  roads  into  some- 
thing that  will  be  comfortable  for  travel  at  all  times  of  the  year. 

One  reason  for  the  importance  of  experimental  work  in 
various  kinds  of  road  building  is  the  fact  that  there  are  com- 
munities in  nearly  every  secticm  of  the  state  that  are  ready  to 
make  improved  roads  and  desire  to  have  present  methods  im- 
proved, if  they  only  knew  how  to  go  about  it  and  were  assured 
as  to  results.  It  is  only  by  a  practical  object  lesson,  or  prac- 
tical experiment,  that  this  can  be  accomplished. 

Highway  bridges  are  to  be  found  in  every  community  and 
the  importance  of  their  proper  design  and  economic  construc- 
tion has  been  too  long  neglected.  The  introduction  of  permanent 
reinforced  concrete  bridges  will  be  urged  in  every  instance  where 
this  form  of  design  can  be  appropriately  used. 

In  all  discussions  relating  to  road  improvem|[»nt,  so  far  as  it 
concerns  the  work  of  the  State  Highway  Commission,  it  is  to 
be  borne  in  mind  that  the  functions  of  any  such  Commission  are 
chiefly  educational.  For  years  large  sums  have  been  expended 
on  roads  and  bridges  in  this  state  without  skilled  supervision. 
Certain  usages  and  traditions  have  grown  up  and  in  accordance 
with  them  road  work,  such  as  it  is,  has  been  carried  on.  If 
any  specially  skilled  or  ingenious  road  nuister  has  tried  better 
methods  and  made  some  practical  and  successful  experiments, 
they  have  been  done  only  on  a  very  small  scale,  and  more  than 
likely  cease  when  he  leaves  offict*.  At  the  most,  only  a  very  lim- 
ited neighborhood  knows  of  the  benefit  from  such  work. 

There  is,  therefore,  u  large  Held  of  operation  for  a  State 
Highway  Commissitm  in  investigating  and  finding  out  what 
are  the  best  methods  to  be  used  under  certain  conditions  and, 
having  found  them  out,  making  them  known  to  everybody.  Let 
it  be  known  that  every  commissioner  can,  for  the  trouble  of 
asking,  get  advice  on  all  matters  of  road  and  bridge  building; 
that  in  fact  the  Highway  Commission  is  a  bureau  of  practical 
road  information  based  on  the  best  and  most  up  to  date  methods. 
What  is  needed  for  the  present  is  to  get  better  results  without 
increased  taxation,  and  it  is  on  this  one  principal  alone  that  the 
work  of  the  State  Highway  ('ommission  is  ba.sed.  Before  better 
results  can  be  obtained,  better  methods  are  necessary,  and  it  is 
essential  that  the  advantages  of  better  methods  be  first  demon- 
strated before  increased  expenditures  are  considered.  Better 
roads  are  possible*  without  increas(»d  taxes. 
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AN    INVESTIGATION   OF   THE    DEVELOPMENT   OP   THE 

WATER  POWERS  OF  IOWA 

BY   W.   L.   FOSTER   AND   H.  J.   GOULD 

In  a  state  where  coal  is  one  of  the  great  resources,  and 
specially  where  the  coal  fields  are  as  easy  of  access  as  in  Iowa, 
it  may  api)ear  at  first  thought  that  the  (juestion  of  water  power 
is  one  of  little  importance.  However,  Iowa  has  rivers  of  fairly 
constant  flow  and  of  sufficient  volume  to  warrant  their  use  as 
power  producers  even  where  steam  may  be  cheaply  produced. 

The  first  requisite  of  a  water  pow-er  is  a  head  of  water. 
To  obtain  this  a  dam  is  necessary  unless  a  natural  fall  of  water 
is  available.  The  earliest  dams  were  built  of  brush,  logs  and 
earth,  aflTording  but  small  heads  and  little  storage  so  that  in  dry 
seasons  the  power  was  gone.  Later,  crib  dams  came  to  be  the 
chief  type  used.  These  are  essentially  crib  work  of  round  or 
square  timbers,  notched  and  bolted  together,  cross  braced  and 
filled  with  stone.  A  puddle  of  earth  or  sheet  piling  backed  with 
loose  rock  makes  the  dam  water  tight.  The  cro\^Ti  and  slope 
are  covered  with  i)lanking.  Steel  may  be  used  for  this,  espec- 
ially as  an  apron.  Masonry  and  concrete  dams  are  still  later 
developments  and  are  not  very  common  as  yet.  They  are  more 
expensive  and  foundations  are  harder  to  obtain.  The  reinforced 
concrete  type  is  growing  in  favor  and  will  no  doubt  be  much 
used  in  the  future. 

Having  a  head  of  water,  the  task  becomes  one  of  transform- 
ing the  stored  ux>  energy  into  power.  Water  wheels  have  been 
used  almost  entirely  for  this  purpose.  Formerly  over-  and 
under-shot  wheels  were  employed,  but  now  these  are  rarely 
used.  They  have  many  disadvantages:  high  velocity  losses; 
larger  amount  of  room  re(|uired  than  for  turbines;  they  must 
be  enclosed  to  kei^p  from  freezing  in  winter;  back-water  causes 
w-allowing:  expensive  gearing  is  recjuired  to  raise  the  speed  to 
industrial  reiiuirenients;  and  with  these  wheels  high  heads  are 
hard  to  utilize. 

The  first  tur))iii(*  was  introduced  in  this  country  in  1834 
by  a  ^Ir.  Fourney  nnd  fi-oin  it  has  evolved  the  present  turbine 
of  America.  Tlic  ''cradle  of  the  American  turbine''  has  been 
the  testing  flume  at  llolyoke,  Massachusetts.  At  Holyoke  the 
total  available  head  is  i>iit  s(»vt^nteen  feet  and  for  this  reason 
some  authorities  ecmdenin  the  turbine  as  inefficient  except  for 
small  heads,  forty  feet  oi-  less.  Iowa  affords  no  heads  of  water 
over  thirteen  fej^t  and  the  American  turbine  is  used  almost  ex- 
clusively. The  turbine  consists  of  a  runner  carrying  a  number 
of  vanes  against  which  the  water  strikes  as  it  comes  from  the 
buckets  of  the  guide  ring  which  surround  it.     The  guide  and 
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runner  buckets  are  of  such  shape  as  to  cause  the  runner  to  ro- 
tate from  the  reaction  of  the  water  flowing  through. 

The  Pelton  or  impulse  turbine  is  used  ouly  with  high  heads. 
It  was  developed  in  the  West  and  consists  of  a  number  of  buckets 
on  the  circumference  of  a  wheel  against  which  the  water  im- 
pinges and  causes  rotation. 

STORAGE    AND    REGUr.ATING    WORKS. 

Comparatively,  Iowa  rivers  do  not  have  a  large  flow^  and,  if 
continuous  power  is  to  be  maintained  it  is  necessary  to  have  some 
storage  to  rely  on.  Many  powers  while  in  use  during  the  day 
are  able  to  utilize  more  water  than  is  flowing  in  the  stream  by 
having  stored  the  night  and  Sunday  flow-.  Storage  is  accom- 
plished by  means  of  a  high  dam  to  k(H^p  sufficient  backwater  or, 
by  the  use  of  flashboards.  The  latter  give  two  or  three  feet 
greater  height  and  are  found  in  about  half  the  reported  plants 
in  Iowa. 

More  important,  however,  is  the  storage  of  the  flood  water 
to  tide  over  the  dry  seasons.  Lakes  or  reservoirs  accomplish 
this.  Lakes  of  sufficient  size  to  ecjualize  the  flow  are  not  found 
on  any  Iowa  rivers.  The  development  of  water  power  in  this 
state  has  not  as  yet  been  considered  of  sufficient  importance  to 
warrant  the  construction  of  reservoirs.  Careful  investigation 
would  be  necessary  to  decide  whether  the  outlay  would  yield 
a  sufficient  return  in  increased  power. 

GENERcVL    TOPOGRAPHlCAri    AND    GEOGRAPHICAL    PEATITRES. 

The  first  notable  feature  concerning  the  water  powers  of 
Iowa  is  that  the  majority  of  those  in  use  are  in  the  northeastern 
part  on  streams  flowing  into  the  Mississippi.  Th<»  powei's  in  the 
Des  Moines  valley  and  along  the  Missouri  river  are  few  in  num- 
ber and,  with  a  few  except ions^  of  minor  importance.  Before 
discussing  the  reasons  for  this  n»latively  limited  area  where 
water  powers  have  been  developed,  the  essential  ft»atures  of  a 
river  that  are  favorable  to  i)ower  j)r()(lu(*ti<)n  will  be  mentioned. 
These  are:  Considerable  fall,  the  more  the  better;  absence  of 
floods:  stability  of  its  course:  must  not  carry  much  sediment; 
and  above  all  nnist  have  a  comparatively  constant  flow. 

These  requisites  an^  most  nearly  approximated  in  the  rivers 
of  northeastern  Iowa.  Though  not  large,  these  rivers  have  a 
fairly  constant  flow,  a  good  fall  and  usually  keep  within  their 
banks,  many  of  the  channels  being  throujjh  solid  rock  for  a  large 
part  of  the  course.  Floods  occur  occasionally  but  the  flood 
plains  are  narrow  and  little  damage  results  to  power  plants. 

The  north  central  part  of  the  state  is  in  the  Wisconsin  drift 
area  and  here  i)ractically  no  water  powers  are  found.  The 
drainage  of  this  area  is  not  sufficiently  advanced  to  afford  any 
large  or  constant  streams.     The  surfac(»  is  flat  and  dotted  wuth 
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poiuls  many  of  which  dry  up  in  the  summer.  Around  the  bor- 
ders of  this  iirea,  however,  for  exinnple.  the  Kaeeoon  river,  are 
found  many  jjood  water  powers. 

In  the  southern  part  of  the  state  the  drainajre  is  well  ad- 
vanced and  al(mjr  the  Des  Moines  this  has  j^me  so  far  as  to 
almost  l)ase  level  larj^e  an?as  so  that  the  streams  are  of  prac- 
tically no  value  for  water  power.  The  Missouri  slope,  which  is 
in  the  same  drift  area,  is  also  well  drained.  The  streams  of 
this  secticm  are  seldom  of  sufficient  size  to  he  of  value  for  power. 

In  our  investigation  we  have  collected  such  data  as  we  were 
able  from  power  usei-s  concern  in  j:  the  present  colidition  of  Iowa 
water  pow<'rs.  Return  postals  wen»  sent  to  the  postmasters  of 
towns  near  streams  of  any  size  askinjr  for  names  of  water  power 
ownei*s.  As  addresses  wen^  received  lists  of  (piestions  were  sent 
out.  The  powers  were  divided  into  used  and  unused  and  the 
([uestions  asked  pertained  to  the  dam,  head,  wheels,  use  of  power, 
constancy,  etc.,  aiming  to  include  oidy  thase  that  the  average 
mill  owntT  could  answer. 

A  summary  of  the  answers  received  from  powers  now  in 
use  shows  as  follows  as  to  material  employ (»d  in  their  c<mst ruc- 
tion. Crib,  *U:  stone,  4;  timber,  )i;  brush,  2:  concrete,  2.  The 
last  two  are  at  Mai'shalltown  and  Iowa  Falls,  the  former  having 
been  destroyed  however  since  the  report  was  sent  in.  The  abut- 
ments sum  up:  stone.  If);  crib,  10:  concrete,  2;  brush,  1;  rock,  1. 
Few  reported  on  the  foundaticm.  These  show,  rock,  12;  piles, 
2;  clay,  1 :  slati',  1.  The  cost  returns  were  so  variable  as  to  make 
their  reliability  (piestitniable.  The  limits  were  $500  and  $20,000, 
these  bein«;  both  crib  dams,  one  of  seven  feet  and  the  other  thir- 
teen feet  head.  The  diiVerence  is  due  no  doubt  to  lengths  of 
dam,  and  the  c«>st  of  materials  and  labor.  The  «rn»ater  number 
by  far  report  a  cost  of  $2,000  to  $4,000. 

Th(»  heads  available'  varv  from  five  to  tliirteen  feet.  Twentv 
three  out  of  f(>rty-one  use  Hashboards  varyintr  in  height  from 
eight  inches  to  two  feet.  Fourteen  out  of  thirty-seven  report 
fishways,  four  of  these  conforming  to  Iowa  game  law  specifi- 
cations. Some  seej)ajre  is  report (»d  in  nearly  (»very  instiiiiee, 
showing  that  the  l)uildin«r  of  a  water  tight  dam  is  a  rare  feat 
of  construction. 

Repairs  on  wlu-els  are  reported  light  Init  on  the  dams  vary 
from  thre«»  dollars  to  $1,000  per  annum,  the  latter  being  the  only 
one  above  three  hundred  dollars.  In  order  of  number  reported, 
the  makes  of  wheels  are,  licffei,  McCormick,  Fleniken,  Victor 
and  Rose.  Nearly  all  are  gear  conne(*te(l,  belt  and  rope  drive 
being  u.sed  in  a  f<'W  instances  only.  (Jovernors  an»  reported  by 
but  seven  plants.  They  are  the  Pritchard  or  Woodard  h^lectrie 
types.     It   is  notable  that  draft   tuhes,  which  (^Ifect  a  consider- 
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able  saving  in  the  case  of  low  heads,  an*  used  iu  hut  nine  in- 
stances. 

Loss  of  time  comes  ahout  fi'oni  three  causes,  ice,  low  water 
and  high  water.  Three  plants  only  lost  fiftet»n  days  each  from 
ice.  Pour  report  a  loss  of  a  month  or  more  from  low  water. 
Nearly  all  have  trouble  with  high  water,  control  of  which  is  im- 
possible in  most  of  our  capricious  Iowa  rivers. 

The  horse  power  is  reported  as  vaiying  from  1  1-2  to  340. 
The  application  of  the  water  powers  is  as  follows:  milling,  33; 
electric  lighting,  10;  pumping,  2;  creamery,  1;  stone  crusher,  1 
Twenty  out  of  forty-six  rept)rt  a  steam  plant  to  be  used  as  needed 
where  power  must  be  had  regularly,  as  in  case  of  an  electric 
light  plant  or  an  important  mill. 

Table  No.  1  gives  the  gauging  for  the  Des  Moines,  Iowa, 
Cedar  and  Wapsipinicon  rivers.  The  minimum  monthly  flows 
are  given  for  ten  and  twelve  month  periods  foi*  the  years  1903 
and  1904  only.  The  amounts  vary  considerably  but  we  have 
taken  as  a  fair  figure  for  a  twelve  month's  flow  .07  cubic  feet 
per  second  per  square  mile  and  for  a  ten  mouth \s  flow  .15  cubic 
feet.  This  amount  will  be  obtained  in  all  average  years  and 
but  few  exceptionally  dry  .seasons  will  run  below  it. 

TABLE   I. 
DISCHAKOE    OF    IOWA     RIVERS.* 


^j,„g  ! .    _         Minium  Flow 

River  Gauged  :' '-  nionllis      _      I      10  months 
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Des  Moines        I  Keosau(iua  |       .15  .058       •        :2h      I      .14U 


Iowa 

Cedar 

Wapsipinicon 


Iowa  City  \       .12       ,      .0(>6  .1(5       \      .080 

Cedar  Rapids     :       .27  .i:W  ..%       ,      .152 

Stone  City  .14  .078       '        .2«i?r      .0% 


Table  No.  2  is  a  eomi)aris(:n  of  the  horse  power  reported 
with  that  available  in  the  stream  considerintr  the  eapacity  of  the 
wheels  used.  The  area  is  in  s(iuan'  miles  and  taken  where  pos- 
sible from  the  reports  of  the  I  nited  States  (ieolo^ieal  Survey. 
The  others  were  obtained  from  tin*  planimeti'r  readings  on  a 
large  scale  map  of  the  state.  Froiti  Table  No.  1  we  have  a  min- 
imum ten  month's  flow  of  .15  eu.  ft.  per  st-eond  per  square  mile 
of  drainage  area.  Column  4  is  there t'on*  oblaiut'd  by  multiply- 
ing Column  3  by  .15  and  then  by  (iO  which  y:ives  the  flow  in 
cubic  feet  per  minute.  The  theoretical  hoi-se  power  is  (*()mputed 
thus:  multiply  the  cubic  feet  of  wat<»r  by  iVl^^  and  this  result 
by  the  head  in  feet,  givin«<  foot-pounds;  dividinj?  ])y  '^8,000  «?ives 
the  theoretical  horse  power  for  perfcM't  wheels.  Tf  an  e1ti(*iency 
of  80  per  cent  is  assumed,  nniltiplyinir  by  .SO  «rives  the  theoret- 

^Water  Supply  and  Irrigation  Papers,  V .  S.  (reolopical  Survey.  Nos.  99  and  ISO. 
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ical  horse  power  which  should  be  developed  under  average  con- 
ditions. 

Columns  7  and  8  give  the  water  used  and  horse  power  ob- 
tained under  full  gate  opening  taken  from  the  catalogues  of 
the  wheel  makers.  These  figures  are  guaranteed  to  be  from  ac- 
tual tests  made  at  the  llolyoke  t<?sting  flume.  It  will  be  noted 
that  the  most  of  the  plants  have  a  larger  capacity  than  is  avail- 
able in  the  stream.  During  the  low  water  season  therefore  they 
cannot  run  at  full  power. 

Table  No.  3  is  a  summary  of  unused  water  power.  Various 
reasons  are  assigned  for  the  abandonment  of  these  plants.  In 
most  instances  lack  of  business  probably  accounts  for  the  failure 
to  keep  the  plant  in  repair.  Columns  6  and  7  shows  that  as 
a  rule  they  are  now  useless  for  power  purposes  without  expen- 
sive repairs.  The  estimated  horse  power  runs  from  ten  to  1,500. 
The  latter  figure  is  no  doubt  too  high  but  it  is  evident  that  much 
power  is  going  to  waste  in  the  streams  of  the  state.  Few  plants 
have  been  replaced  with  st^am  and  nearly  every  report  was 
favorable  in  comparison  with  steam. 

TIIE  DRAINAGE   BASINS. 

Des  Moines  river:  Although  the  largest  river  in  the  state, 
the  Des  Moines  is  of  but  secondary  importance  in  water  power 
development.  It  rises  in  Minnesota,  entering  the  state  in  Em- 
mett  County,  and  flows  southeast  to  the  Mississippi  in  Lee  Coun- 
ty. It  has  a  length  of  three  hundred  seventy  miles  and  a 
drainage  area  of  14,717  square  miles.  One  important  tributary 
alone,  the  Kaccoon,  drains  3,877  square  miles.  The  upper  por- 
tion of  the  basin  includes  many  small  lakes  which  tend  to  equal- 
ize the  flow.  Considering  the  large  drainage  area  and  the  fair- 
ly uniform  flow  it  would  seem  that  the  Des  Moines  should  be  a 
good  stream  for  water  powers.  Exclusive  of  the  Raccoon,  how- 
ever, there  are  but  ^\(^  developed  water  power  plants.  These 
are  lo(*ated  at  Ottuniwa,  Des  Moines,  Humboldt,  Rutland  and 
Dakota  Citv. 

The  Raccoon  joins  the  parent  stream  at  Des  Moines  and 
has  been  (level()i)ed  for  water  powei*  at  numerous  points.  Those 
now  in  use  are.  Add,  Perry,  Lake  City,  Redfield,  Panora,  Coon 
Rapids,  Dale,  and  (Juthrie  Center.  It  is  worthy  of  notice  that 
these  are  all  on  or  near  the  edge  of  tlie  Wisconsin  drift  area. 
Along  the  lower  portion  of  the  Des  Moines  are  several  aban- 
doned plants  that  wer(*  originally  designed  for  the  purpose  of 
slack  water  navigation. 

Skunk  River:  Th(»  Skunk  river  rises  in  Hamilton  county 
and  empties  into  the  Mississippi  between  Des  Moines  and  Lee 
counties.  It  is  two  hundred  miles  in  length  with  a  drainage 
area  of  4,409  square  miles.     Th(»  valley  of  the  stream  is  broad 
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and  flat  and  extivnioly  liable  to  tiood.  At  prt»sent  it  is  utilized 
for  i)0\ver  at  but  thive  points,  viz.,  Lowell,  Brijrhton  and  Oska- 
loosa.  Many  unused  plants  are  found  whieh  indicate  that  the 
stream  has  not  proved  well  suited  to  power  development. 

Iowa  River:  The  Iowa  River  and  its  tributary  the  Cedar 
are  by  far  the  most  important  streams  of  the  state  so  far  as 
w-ater  power  development  is  concerned.  It  rises  in  IIancoi»k 
county  and  enters  the  Mississippi  in  Louisa  county,  measuring 
about  two  hundred  fifteen  miles  in  len^rth.  Its  basin  has  an 
area  of  12,412  square  mih*s,  4,469  of  which  is  tributary  to  it 
above  its  junction  with  the  Cedar.  Above  the  same  point  the 
Cedar  river  drains  seven  hundred  fifty-nine  square  miles. 

The  Iowa,  including  its  minor  tributaries,  is  used  for  power 
at  the  following  places.  Riverside,  Kalona,  Iowa  City,  Amana, 
Tama,  Marshalltown,  Eldora,  Steamboat  Rock,  Iowa  Palls  and 
Belmond.  The  ("edar  with  its  branches  is  utilized  for  power 
at  Cedar  Rapids,  Waterloo,  Cedar  Falls,  Shellrock,  Clarksville, 
Greene,  Mason  City,  Xorthwood,  Waverly,  Nashua,  Chickasaw, 
Charles  (-ity,  Floyd  and  St.  Ansgar.  The  largest  number  of 
plants  for  any  one  stream,  and  many  of  the  best  ones  reported, 
are  on  the  Iowa  or  Cedar  and  their  tributaries.  These  rivers 
are  favorable  to  a  much  more  complete  development  of  their 
water  powers. 

Wapsipinic(m  River:  This  river  has  a  very  narrow  valley 
extending  across  the  state  from  Mitchell  to  Scott  County.  It 
is  about  two  hundred  miles  in  length  and  has  a  drainage  area  of 
2,8()4  s(iuare  miles,  of  which  1,308  s(|uare  miles  are  alK)ve  Stone 
City  when*  a  gauging  station  is  nuiintained.  The  river  has  a 
fairly  constant  flow  although  its  hc^adwaters  sometimes  become 
([uite  low.  In  many  parts  of  its  course  it  cuts  through  beds 
of  limestone  and  sandstone  which  all'ord  excellent  sites  for  mills. 
Water  power  plants  are  i-eported  at  Toronto,  Oxford  Mills, 
Anamosa,  Central  Citv,  Oelwein.  Frederika  and  Littleton. 

Maquoketa  River:  The  Maquoketa  river  takes  its  rise  in 
Fayette  county  and  joins  the  Mississippi  in  Jackson  county.  It 
is  about  one  hundred  miles  long  and  drains  1,874  square  miles 
of  territory.  Watrr  p()wers  are  found  in  use  at  this  time  at 
Maquoketa,  Canton,  M(mticello,  IIopkint(m,  Manchester  and  Ful- 
ton.    But  four  abondoned  powers  are  rejmrted. 

Turkey  River:  This  stream  rises  in  Howard  and  empties 
into  the  Mississipi)i  in  Clayton  county.  It  is  about  ninety  miles 
long  and  drains  .S.4r)()  scpiare  miles.  No  gaugings  have  been 
made  but  its  valut^  for  |)ow(^r  is  shown  by  the  fact  that  there  are 
now  ahmg  it  eight  j^lants  in  use:  more  in  proportion  to  its 
length  than  on  any  other  river  in  Iowa.  These  plants  are  lo- 
cated at  Turkey  River,   Mederville,  Elkader,   Elgin,  Clermont, 
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Eldorado,  Spillville  and  Alpha.     A  few  abondoned  powers  are 
found,  especially  on  the  upper  portion  of  the  river. 

Upper  Iowa  River:  The  Upper  Iowa  river  is  a  small 
stream  running  nearly  parallel  to  the  state  line  between  Iowa 
and  Minnesota  and  havinp:  a  small  basin  of  about  eight  hun- 
dred fifty  square  miles.  But  three  plants  are  reported,  viz., 
Decorah,  Ploreneeville  and  Lime  Sprinpr. 

Resume:  We  have  found  in  use  in  Iowa  sixty-nine  water 
DowerA.  They  have  be-^n  and  are  used  nu>stly  for  milling,  but 
the  tendency  is  to  construct  the  newer  plants  for  electric  light- 
ing and  pumping.  The  reports  received  show  that  water  power 
has  proved  economical  and  satisfactory. 

The  nunrber  of  abandoned  plants  indicates  that  there  are 
many  possible  locations  not  occupied  at  pi'esent  and  chiefly  be- 
cause of  a  lack  of  a  demand  for  the  power.  In  many  instances 
the  unreliability  of  the  streams  in  the  dry  season  of  the  year 
is  the  drawback  to  the  use  of  water  ])ower.  Regulating  works 
built  in  the  upper  portion  of  the  river  would  equalize  its  flow 
and  thus  aid  in  obviating  this  difficulty. 

Water  power  is  an  economical  soun»e  of  energy  which  in 
the  streams  of  Iowa  is  largely  latent  and  unused.  Its  utiliza- 
tion for  the  manifold  operati(ms  to  which  it  is  applicable  is  to 
be  advanced  and  encouraged. 


ALUMNI 


Mr.  L.  A.  Wilson  (1.  S.  C.  '07 )  has  been  appointed  state 
drainage  engineer  to  have  charge  of  the  lake  bed  surveys.  Mr. 
Wilson's  headquarters  are  at  Sibley,  Iowa,  where  he  is  asso- 
ciat<?d  with  Mr.  Barber  of  the  same  class. 

F.  M.  Okey  (I.  S.  C.  W)  received  the  appointment  to  the 
new  positicm  in  Civil  Kngitieering  at  his  alma  mater.  Mr.  Okey^s 
time  will  be  divided  among  class  and  field  work  and  laboratory 
work  for  the  Engineering  Kxperiment  Station. 

R.  W.  Crum,  a  graduate  in  this  year's  class  in  Civil  Engin- 
eering succeeds  Mr.  Berg  as  instructor  in  drawing. 

C.  C.  Clau.sen,  B.  .Min.  E.,  '07,  is  chemical  engineer  with  a 
large  gas  and  coke  manufacturing  (•oini)any  at  El  Paso,  Texas. 
S.  S.  Nichols,  B.  ^I.  E.,  \05,  is  superintendent  of  this  plant. 

Paul  B.  Tracy,  B.  Min.  E.,  '06,  is  assistant  chemist  with 
the  Bingham  Consolidated  Mining  Company,  T'tah.  W.  B.  Cole 
of  the  same  class  is  in  Arizona  representing  the  Western  Develop- 
ment Company  of  Chicrago. 

H.  M.  Parks,  a  graduate  in  Mining  Engineering,  1003,  has 
accepted  a  positicm  in  the  State  CN)llege  of  Oregon  at  Corvallis. 
lie  has  been  an  instructor  in  mineralogy  in  Northwestern  Uni- 


/9d  THE  IOWA  ENGINEER 


wrsity  for  tht*  past  twu  yrflrs  iind  will  havi*  charjfe  of  the  in- 
stnirtifiii  in  Miiiinj:  Kn^Mnp('rin<r  in  the  Orejron  schoi>l. 


AT  THE  COLLEQE 

liowanl  ('.  Fonl  is  the  new  assistant  protVssiir  of  Irrijration 
Ki!«rin<*<Tinjr  at  tin*  ('ollt»jre.  I^rofi-ssor  Ford  is  a  graduate  of 
th«*  I'nivi'i-sity  of  (*olorad(>  where  he  has  been  instructor  in  Civil 
Kntfin«»erinj:  for  the  past  three  years. 

J.  E.  Kirkhain  of  Pittsbur^rh  sueceeds  Professor  L.  E.  Ash- 
liaii(;h  as  associate  professor  of  ('ivil  Enfrineerinjr.  Professor 
Kirkhani  has  brrn  with  the  American  Bridjre  Company  for  sev- 
eral yi*ars,  and  consented  to  enter  the  teaching  pn)fession  as 
ofrerinjr  him  i»ctter  facilities  f(»r  preparing  his  book  on  ''Struc- 
tural Steel  Work"  on  which  he  is  now  engaged. 

Will.  Kiincrth,  a  gradinite  (A.  H.)  from  the  University  of 
Wisc(»nsin,  has  been  appointed  instructor  in  the  department  of 
Phvsi<*s. 

II.  A.  McCurie  succ<hm1s  Mr.  Marsh  as  instructor  in  the 
Physics  an<l  dynamo  laboratories.  Mr.  ^[cCnne  graduated  from 
the  Electrical  Engineering  department  this  year. 

Mr.  .1.  H.  Varela  takes  the  place  in  mechanical  drawing  for- 
merlv  held  bv  .Martin  Jjoiiis.  Mr.  Varela  has  taken  a  course  in 
drafting  in  the  Stevens  Institute  of  Technology  and  has  had 
si.x  years  practic«*  with  the  IMhlehem  Steel  Ctmipany. 

Jolni  T.  Hates,  a  graduate  of  the  University  of  Maine,  comes 
as  an  additionaT  assistant  in  the  median ios  laboratory. 

A.  W.  (Cameron  takt^s  charge  of  the  forge  .shops.  Mr.  Cam- 
eron has  been  in  the  machine  shops  at  Oelwein  but  has  had  over 
twenty-five  y<*ars  exj)erience  in  shops  in  the  United  States  and 
Canada. 


PERSONAL  AND  QRNERAL 

E.  E.  Bujrbee,  formerly  Assistant  ProfV»ssor  of  mining  at 
the  Iowa  State  College  has  resigned  his  position  as  Professor  of 
Mining  Enunneering  in  the  University  of  Washington  to  become 
Assistant  J^ioH'ssor  of  Metallurgy  in  the  Massachusetts  Insti- 
tute of  Technology. 

Professoi"  Lewis  E.  Ynung  has  been  recently  elected  Dir- 
ector of  the  Missouri  Scliool  of  Mines  and  ^letallurgj'  at  Rolla, 
M(».  Pn)f«*ssor  Youinj'  conies  to  this  new  position  from  the 
Colorado  Sch(M)i  of  Mines  where  he  has  been  Professor  of  Mining 
since  1f)():J.  lie  is  a  graduate  of  tlie  State  ('ollege  of  Pennsyl- 
vania and  was  formerly  Assistant  Professor  of  mining  engineer- 
int:  «t  the  fowa  State  College. 
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Professor  L.  E.  Ashbaugh,  formerly  Associate  Professor 
of  Civil  Engineering  at  Ames,  is  assistant  engineer  with  the 
Colorado  Water  Company  at  Colorado  Springs.  W.  I).  Max- 
well, C.  E.  '06,  and  Harrj'  Gray,  of  the  same  class  have  recently 
entered  the  employ  of  this  company. 

H.  C.  White,  formerly  a  student  in  mining  engineering  at 
the  college  has  takt»n  charge  of  the  drill  and  compression  de- 
partment of  the* Jeffries  Company  of  Columbus,  Ohio,  one  of  the 
largest  manufacturers  of  mining  machinery  in  the  country. 

The  new  Hearst  Memorial  building  of  the  College  of  Mines 
of  the  University  of  California  was  dedicated  August  28.  Ad- 
dresses were  delivered  by  President  Wheeler,  Prof.  J.  G.  Howard, 
T.  A.  Rickard  and  Prof.  S.  B.  Christy,  Dean  of  the  College  of 
Mines.  We  are  reminded  that  this  building  is  the  first  under- 
taken in  connection  with  a  university  to  l)e  devoted  alone  to 
mining  and  metallurgy.  The  building  was  begun  in  1901  an'l 
its  completion  gives  the  University  of  California  rank  among 
the  first  mining  schools  of  the  country. 


CONVENTION    DATES 

The  Iowa  Brick  and  Tile  Association  will  hold  its  28th 
annual  convention  at  I)es  Moines  January  22  and  23.  The  pro- 
gram is  not  yet  made  public.  Particulars  may  be  had  from  the 
Secretary,  C.  B.  Piatt,  Van  Meter,  Iowa. 

The  Iowa  Engineer  is  the  official  organ  of  the  Brick  and  Tile 
Association  and  all  important  ])apers  read  at  the  ccm  vent  ion 
wiir  appear  in  this  publication. 

The  4th  Annual  meeting  of  the  National  Associati<m  of 
Cement  Usere  will  be  held  at  Buffalo,  January  20  to  25,  1908. 
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ating  the  engine.  The  gas  as  it  leaves  the  producer  is  hot  and 
dusty  and  may  contain  some  tar.  It  is  therefore  passed  through 
a  s(»rubber,  which  is  a  closed  steel  cylinder  filled  with  coke  over 
which  a  quantity  of  water  is  sprayed.  In  this  scrubber  the  for- 
eign matter  is  removed  and  the  coal  gas  passes  on  to  the  engine. 
Surrounding  the  upper  part  of  the  producer,  or  the  gas  pipe 
aft^r  it  leaves  the  producer,  is  a  water  jacket,  or  vaporizer,  as 
it  is  called.  Water  is  fed  to  this  and  changed  to  steam  by  the 
heat  of  the  gas.  This  steam  is  led  down  to  the  bottom  of  the 
producer  below  the  grate  and  passes  up  through  the  fire  with 
the  air.  The  steam  cools  the  fire  to  a  certain  extent,  and  thus  re- 
duces the  formation  of  clinker,  besides  adding  to  the  gas  a  con- 
siderable percentage  of  hydrogen,  due  to  the  decomposition  of 
the  steam.  The  air  and  steam  may  be  forced  through  the  fire 
by  means  of  a  blower,  or  it  may  be  drawn  through  by  the  suction 
of  the  engine.  The  former  is  called  a  pressure  producer,  and 
the  latter  a  suction  producer. 

The  suction  producer  should  have  a  fuel  whose  gas  is  com- 
paratively free  from  tarry  matter,  as  the  apparatus  for  its  re- 
moval would  interfere  with  the  free  passage  of  the  gas.  Thus 
it  is  that  only  anthracite  coal,  charcoal  and  coke  have  been  used 
to  any  extent  in  the  suction  producer.  The  pressure  producer 
will  handle  most  any  non-caking  coal  or  lignite,  but  the  neces- 
sary apparatus  for  the  removal  of  the  tar  or  lampblack  makes 
the  producer  more  complicated. 

The  important  constituents  in  the  gas,  in  either  case,  are 
carbon  monoxide  (CO),  hydrogen  (IT),  and  the  light  hydro- 
carbons (CxHx)- 

The  suction  producer,  being  more  simple,  is  the  one  to  be 
preferred  in  plants  of  three  hundred  horse-power  or  less.  It  is 
n(»t  only  more  simple,  but  both  the  initial  cost  and  cost  of  opera- 
ti(m  are  c(msidcral)ly  lower  for  those  sizes. 

One  of  the  first  comnuTcial  plant,s  in  this  state  wa;s  installed 
at  the  little  city  of  Algona  about  two  years  ago.  This  plant 
was  of  the  suction  type,  and  was  installed  for  the  purpose  of  fur- 
nishing electric  current  to  the  city  and  pumping  water  for  the 
water  system.  The  engine  was  of  the  vertical,  throttling  gov- 
ernor type,  composed  of  three  cylinders,  and  rated  at  one  hun- 
dred fifty  brake  hors(*-power.  The  ignition  was  effected  by 
means  of  mechanically  operated  electric  igniters  with  adjust- 
ing levers  for  changing  the  point  of  ignition.  In  starting,  the 
spark  was  obtained  by  means  of  an  electric  battery,  but  as  soon 
as  the  engine  was  up  to  speed,  it  was  switched  over  to  an  **  Ap- 
ple" sparking  dynamo.  The  engine  was  started  by  means  of 
compressed  air  in  one  cylinder,  the  air  having  been  compressed 
into  a  tank  by  means  of  a  small  compnsssor  run  with  a  gasoline 
engine. 
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In  every  day  operation,  the  engine  was  belted  direct  to  a 
75  K.  W.  alternating  current  generator  which  furnished  current 
for  city  lights  and  for  running  an  electrically  driven  air-com- 
pressor. This  compressor  furnished  air  for  lifting  water  from  a 
deep  well  for  the  water  works. 

The  producer,  as  mentioned  before,  was  of  the  suction  type, 
and  of  sufficient  size  to  accommodate  the  engine.  The  producer 
was  five  and  three-quarters  feet  in  diameter  and  eight  feet  6igh. 
The  vaporizer  was  really  a  miniature  tubular  boiler  through 
which  the  hot  gas  passed  on  its  way  to  the  scrubber.  The  scrub- 
ber was  a  cylindrical  sheet-steel  tank,  four  feet  in  diameter  and 
twelve  feet  high,  filled  with  coke.  Water  sprayed  into  the  top 
trickled  down  over  the  coke  and  in  meeting  the  gas  coming  from 
the  bottom  removed  from  it  the  dust  and  dirt  which  it  contained. 

This  complete  plant  was  installed  by  the  Fairbanks  Morse 
Co.  of  Beloit,  Wisconsin,  and  as  far  as  the  author  has  been  able 
to  learn,  was  the  first  plant  of  its  kind  in  the  state  at  the  time  of 
its  installation.  On  this  account,  it  aroused  considerable  inter- 
est. Some  time  after  its  installation,  a  test  of  the  plant  was 
made  by  two  seniors  in  Mechanical  Engineering  at  the  Iowa 
State  College,  Messrs.  Wilkinson  and  Lungren,  and  it  may  be 
of  interest  to  note  the  results. 

Pour  brake  load  tests  were  made,  and  two  tests  with  gen- 
erator load.  The  brake  was  the  ordinary  pony  brake,  and  was 
so  adjusted  as  to  give  for  the  four  tests,  one-fourth,  one-half, 
three-fourths,  and  full  rated  load,  respectively.  Anthracite  pea 
coal  was  used  throughout  all  the  tests.  Space  will  not  permit 
of  a  detailed  report  of  the  tests,  hence  only  the  final  results  will 
be  given  here. 

Table  I  is  a  summarv  of  results  obtained  in  the  several  tests. 


TABLE   I. 
TEST  OP  PRODUCER  GAS  POWER  PIANT.      150  B.  H.  P. 

SUMMARY  OP  RESULTS. 


Number  of  Run 

I 

!     11 

III 

IV      1       V      1      VI 

Length  of  Run 

—Hours   6             7 

6 

6 

14.083 

12.5 

Horse-Power 
Developed  . . . 

40.13      82.52 

1 
156.95      113.27      38.86         63.2 

Total  Horse- 
Power  Hours.  240.78    577.64 

1                1                1                1 
939.7       679.62     547.27       790 

B.T.U.  DevePd 

in  Work 6127821470086 

2391524 

1729623 

1392795 

2010539 

B.  T.  U.  per  Tib. 
"Wr^  HhaI            moon 

12880 

13315 

12990 

xji.  J    \j\mu. 
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B.  T.  V.  per  Lb. 


as  fired 

10740 

12470 

12905 

12.)(M»    - 

fibs.  Ccml 

as  fireci 

'MV'\ .  7 ') 

071 

!)41 

871.5 

1404.75 

1077 

Total  B.  T.  r.  in 

* 

' 

Coal  as  firi'<l.. 

3IH)53(M>837(»3iMI  1 

12143500  1094S4(H»  1 

70872(Mr 
HI.  5 

131<K>400 

Lbs.  ^Vsh 

59 . 1) 

151 .5 

181.4 

89 . 5 

73 

Pr.  ct.  un burned 

1 
1 

CoaPin  Asb. . 

r)().14 

(i7 

57 .  53 

42.72    - 

Total  B.  T.  r. 

lost  in  Asb. .  . 
Lbs.  of  (*oal 

*^*^(llfMI  i*-iM7-inn 

13824(Hr 

1 

49t)700 

t 

•  *•>'  1  Wfy  r 

X'  *»  '  1     «^'  "  ' 

— — 

•  —  —  -  — 

perB.H.P.  Ilr.^ 

1     1.51 

l.KJ 

.999 

1.3      - 

• 

Lbs.  of  Coal 

• 

1 

1 
1 

• 

per  K.W.  Hr. 

4.1 

t 

0    O'l 

. 

—  _  ..  — 

•al   .    mm'f 

Fuel  cost  i)er 

! 

•B.H.P.  Hour 

.  45  c 

.35<' 

.29  c 

Fuel  cost  per 

■ 

* 

•K.  W.  Hour 

_ 

r 

1.2c 
.  32 

.(»4c 

f 

1 

—  —  — 

• 

Apparent 

load  Factor. .  . 

.54 

Thermal  Eff. 

of  Plant 

15.()9v; 

17. 5()'; 

19.H9:, 

15.79S 

9.44'-; 

18.  OH'; 

•r' 


Coal  .tH.OO  per  ton. 

The  nuriib(M-s  I,  II,  HI.  i\iu\  IV  rrfcr  t<>  (Hic-fourth,  one-half, 
full  load  and  tbree-fourths  ])i-akc  lojid,  res|)cctively :  number  V 
refers  to  tbe  test  made  witb  the  ircncrntor  cari-yinir  tlie  litrhtin«: 
load  onlv.  ;ind  innnl)er  VI  with  tbe  L^rn«M-ator  earrvinir  tbe  liirht- 
ing  load  an<l  the  <*]<M't]'ic;illy  driven  jiir-ccnnpresso]-.  Since  the 
load  w;is  morr  nrnrly  constjint  in  nnmlwM-  VI  than  in  V.  the  lond 
fartor  Wiis  bijrb<M*.  Iien(*c  better  r«*snlts  wert*  obtained. 

l)urin«r  tin*  tbr<M-- fourths  brake  load  test  fXo,  IV).  some 
trouble*  was  rx'jx'rirncrd  witb  tbr  pi'(Mln<M'r,  hi*n<M*  we  find  the  re- 
sults for  that  run  at  variance  witb  those  of  the  nther  runs.  The 
apparent  bmd  f.-ietor  is  tbe  actual  K.  W.  output  for  the  run  di- 
vid«'d  by  the  capacity  output  for  tbe  duiiition  of  the  run.  The 
cost  per  K.  \V.  hour  as  iriven  umler  runs  V  and  VI  includes 
tbe  comI  for  bankini:  cind  stiii'tinir.  Tbe  thei-mal  ethciencv  was 
o])tained  bv  dividinir  tbe  brjike  bwid  equivalent  in  B.  T.  V.  bv 
the  B.  T.  r.  supj)lied  in  coal  jis  tired. 

T.ible  II  eontnins  n  (MMn|)lete  be;it  bjjlance  for  the  plnnt  at 


/•A'O/X 

C£A'  i;a. 

POlfKK 

TA1H£    1 

vmA.  \*>\ 

In  wal  rts  fin-d jl-2143500|HI() 


iverled  iiil.>  iisffiil   work j   2391524|   19. 69 

t  inunliiirtifd  coal  in  ash.  . ." \  i;i82O00|  11.46 


L(wt  by  radialioii  fnnn  piddm-er |     285tX)Q| 


l»(>st  by  radiation  from  Kci-iiblK'r 

1       ;)9000 

.31 

For  hi-atiii^  wati^r  in  va|«>rizfr 

;     "flooo 

.Ho 

|j«>st  in  scrnl»l»'r  wnter 

Ltwt  in".jm-k(.t  wMt.'r 

1     8S700O 

,|  253!I0()0 

7.3 

20.9 

31  Tri 

Total ■  |1214351K)|l(ri) 

full  load.     I'lale  I  .shows  frraphieally  and  in  a  clearer  nianiiei- 


the  coni[iHrativt'  results  nlitaincd  in  Ihc  bralto  Icsts.  Those  re- 
Nidts  lire  inteivslin}^  and  tend  tii  show  tiu'  snpfrioril.v  of  the  j^ns 
produeor  plant,  fnnn  a  Ihcnnal  efHcieney  stiuidpoint.  over  that 
of  steam. 

Realizing  th<'  necessity  of  frainintr  the  technical  <rnidnate 
ill  the  operatimi  of  this  |irinie  mover  which  is  tn  he  a  worthy 
competitor  of  steam,  and  dcsirinir  to  di)  some  original  researeh 
work  along  this  line,  the  dei>artment  of  MeehanicR!  Enjrineering 
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purchased,  and  has  just  installed,  a  gas  producer  and  engine. 
This  producer  is  of  the  suction  type,  and  is  designed  to  operate 
on  pea  anthracite  coal.  The  vaporizer  surrounds  the  top  part 
of  the  producer,  and  the  water  is  heated  as  the  hot  gas  rises  from 
the  fire  pot.  The  engine  is  a  two-cylinder,  vertical,  with  a  throt- 
tling governor,  and  is  rated  at  forty-three  brake  horse- power. 
It  is  arranged  with  a  combination  brake  and  belt  pulley,  so  that 
the  engine  can  be  uSed  with  brake  load  or  belt  load  without 
changing  the  pulley.  The  plant  was  installed  by  the  Fairbanks 
Morse  Co.  of  Beloit,  Wisconsin.  Before  the  plant  was  accepted, 
it  was  run  at  full  load  for  two  days,  after  which  an  eight  hour, 
full  load  brake  test  was  made. 

During  this  test,  the  plant  generated  a  brake  horse-power 
hour  on  1.13  pounds  of  anthracite  pea  coal,  and  gave  a  total 
thermal  efficiency  of  eighteen  per  cent. 

During  the  next  few  months,  the  plant  will  be  tested  under 
various  conditions,  and  with  various  fuels,  and  the  results  wiU 
be  published  from  time  to  time  as  they  are  obtained.  The  de- 
partment hopes,  in  this  way,  to  bring  the  engineering  public  into 
closer  touch  with  the  facts  regarding  the  gas  producer  plant  for 
power  purposes. 


THE  STATE'S  RESPONSIBILITY  IN 
ROAD  IMPROVEHENT 

BY  DIRECTOR  A.    MARSTON,   IOWA  HIGHWAY   COMMISSION. 

There  is  going  on  at  the  present  time  an  extended  discussion 
regarding  the  relative  functions  of  central  and  local  authorities 
in  the  government  of  our  country.  This  is  the  result  of  an 
unconscious  movement  in  the  United  States  toward  the  centrali- 
zation of  government  functions,  a  movement  which  has  resulted 
from  the  necessities  of  our  complex  modern  conditions.  It  is 
found  that  disjointed,  local  efforts  are  no  longer  suflScient  to  meet 
the  conditions  of  the  present  time.  Laws  which  were  entirely 
satisfactory  when  our  factories  consisted  of  a  few  hands  work- 
ing w-ith  the  owner,  in  close  personal  relations  with  him,  are 
no  longer  sufficient  to  meet  the  conditions  imposed  by  the  great 
trusts  of  today. 

What  is  true  of  governmental  functions  in  general  is  also 
true  of  the  administration  of  our  roads.  In  the  old  days  the 
requirements  were  met  sufficiently  well  by  entrusting  the  entire 
control  and  improvement  of  the  roads  to  local  authorities.  But 
at  the  pn»sent  time  it  is  believed  that  the  state  should  assume 
part  of  the  responsibility,  and  that  an  enormous  waste  and  inef- 
ficiency result  from  leaving  road  administration  entirely  to  dis- 
jointe<l  local  managements. 
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The  fact  is,  our  country  roads  have  come  to  occupy  a 
place  in  the  life  of  our  population  enormously  important  as 
compared  with  the  old  conditions.  Formerly  each  farmer  was, 
to  a  large  extent,  his  own  manufacturer  and  consumer  and  he 
used  little  not  produced  or  made  on  the  farm.  At  the  present 
time  he  takes  full  advantage  of  the  world's  factories,  commerce, 
literature,  and  art,  and  finds  it  is  economical  to  leave  the  man- 
ufacture of  most  of  the  articles  which  he  uses  to  the  world's  fac- 
tories. The  result  is  that  the  road  which  connects  him  with  the 
nearest  satisfactory  market  has  become  a  vital  link  in  his  every- 
day life. 

It  has  been  very  commonly  supposed  that  success  in  agricul- 
ture is  the  result  simply  of  the  use  of  the  best  methods  of  cul- 
tivation and  management  on  the  farm  itself,  whereas,  in  reality 
the  successful  agriculturist  of  today  must  take  an  active  part 
in  the  transaction  of  business  entirely  outside  of  his  imme- 
diate farming  operations.  He  needs  to  know  the  prices  prevail- 
ing in  the  world's  markets  each  day,  and  to  be  able  to  buy  and 
sell  at  any  time  of  the  year,  independent  of  weather  conditions. 

His  intellectual  and  social  life,  also,  are  exceedingly  im- 
portant as  compared  with  former  conditions.  He  must  be  able 
to  receive  his  mail  every  day  of  the  year,  delivered  at  his  home. 
He  must  be  able  to  procure  the  best  journals  and  books  at  will, 
and  in  every  way  must  keep  in  close  touch  with  the  intelligence 
of  the  world. 

In  fact,  we  may  say  that  the  radius  of  the  country  world 
at  the  present  day  has  been  enormously  enlarged,  as  compared 
with  former  times.  Looking  back  to  my  boyhood  days,  I  can 
see  the  picture  of  the  portion  of  the  world's  surface  closely 
known  to  me,  as  I  presume  each  man  can  who  was  reared  in 
the  country.  Extending  out  a  few  miles  in  each  direction  from 
the  home  place  was  a  region  intimately  known  to  us,  and  it  was 
mainly  with  the  people  living  in  this  region  that  we  had  social 
and  business  relations  of  mutual  advantage.  We  thought  we 
were  doing  well  to  receive  our  mail  once  each  week,  and  if  any 
message  was  to  be  given  to  a  neighbor  it  had  to  be  transmitted 
by  word  of  mouth.  How  different  are  the  conditions  at  the 
present  time!  My  father,  who  ilnen  seemed  to  me  to  be  a  man 
of  advanced  age,  now  receives  his  Chicago  paper  every  day,  and 
if  he  wishes  to  communicate  with  his  neighbors  he  has  but  to 
take  down  the  telephone  receiver. 

Nor  should  we  confine  our  point  of  view  to  the  country 
alone.  The  modern  tendency  is  toward  grouping  our  popula- 
tion in  cities  and  towns.  In  Iowa  the  prosperity  of  the  cities 
depends  mainly  upon  the  magnitude  of  the  territory  tributary 
to  them,  and  upon  the  regularity  and  surety  with  which  the  in- 
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hiihiUnts  of  tlu»  tributiiry  territory  ran  maintain  their  business 
relations  with  tht»  eity.  Any  city  whieh  ean  seinire  the  per- 
manent improvement  of  the  prineipal  n»ads  radiating:  out  from 
it  in  all  dirretions.  will  thereby  do  mueh  to  extend  its  tributary 
territory  and  t<»  insure  its  business  prosperity. 

In  the  in  vest  ipit  ions  of  the  I<»wa  Highway  Commission  of 
the  statistics  \>{  the  use  of  Iowa  roads,  that  whieh  has  eome  out 
most  pniminently  has  Invn  the  exetHnling  im^wrtanee  of  what 
mi^ht  be  called  the  light  travel  over  thes<^  roads:  that  is,  their 
ust»  for  other  purposes  than  for  the  hauling  of  heavy  loads.  It 
is  im|Hissible  to  estimate  the  money  value  to  the  people  of  Iowa 
of  having  ginnl,  hard  roads  at  all  seasons  of  the  year  and  under 
all  conditions  of  weather,  for  the  transaction  of  tlie  business  of 
the  state,  and  for  stvuring  stvial  and  iutellei»tual  advantages 
which  wiiuld  othcrwis**  Iv  unattainable. 

It  is,  h<»wever,  a  s;ul  fact  that  country  n»ad  improvement 
has  not  kept  pace  at  all  with  the  other  advam*es  of  civilization 
in  vVwierica.  The  pres^ent  ciuiditions  an*  rapidly  becoming  iu- 
lolemble.  They  constitute  what  might  bt*  tcrmeil.  and  will  s>iK>n 
U*  reganitnl  iis,  a  ilisgraiH*  to  the  state. 

Yet.  we  art*  cxiH'iiding.  at  the  prt*st*nt  time,  enormous  sums 
u^HUi  our  rxvi^ls.  The  tigurcs  for  the  last  three  years  are  as  fol- 
lows : 


iVunty  Township  l\ninty 

\\\Hr        Kivivl  Tax         Iv^ad  Tax        Bridsrv^-  Tax  Total 


l?"KK5         5fC^:;^.^»^»^>2    ;3iL\2Svl.^^tM    ?1.^2>,7J»».S^    M,4o*^.lw«.4r> 
l^HM  W*,4^W4J      lJ4J*.^Vv*J:^      l.^*47,42.S..V?      4,:J.\^^>.1^ 

lliHCv  MnVCvTI       1.!>lV^,4  n  SI       l,77:^.:>mK      4,213^71.^;'- 

T,^);iug  ir^K^  ,i^^^  nr:t  \\\v  MUMit-y  v.-ijut-  of  th*^  }h»11  taxts,  aiKi 
Xhc  siiiMs  fr\>va  o:her  >».*uri^'s  Thsn  :h<«M-  .-^K^vr  rnumeraTrd  thi". 
jirv  e\}H>uit\i  r.jv^Vi  :he  riv^^iv  .^!  h^wji,  ^.t  :<  pr»«hsb]r-  :ha:  :i>r  :*:»:aI 

■,r.  k "^^  .-i.  v".  .:  :  -:  :':•.:  "^.^^  .>/.  ;-,'.'  -r-.V-v.^  >^".::.r    ^'*.  i^»«*h,  v^ii'^i  ifr-rT'r 

■  •■  x."^    "  ■  '  "  ■     "  ■  N^      *    .••,"'•.-•       ..  •"  ■       "  ■  ,-      >^~  i  "..      \^     '---   ,        ^i'-i^*  '4.  m;       **»»;      ^ii"  «  -.* 
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the  road  funds.  Apparently,  howevt^r,  the  inevitable  force  of 
procuress  is  eonipellin*?  the  state  to  participate  more  actively  in 
securinjr  efficient   results  from  its  lar^re  expenditures  on  roads. 

It  is  a  matter  of  common  kno\vled<<e  that  we  do  not,  under 
the  present  syst(*m,  secure  the  results  to  which  we  are  entitled 
f(»r  the  amount  of  money  ex[)ende<l,  although  our  road  officers 
are  almost  universally  absolutely  lionest,  and  have  the  best  of 
intentions.  The  fault  is  in  the  systeni,  in  the  lack  of  the  train- 
ing of  the  men,  and  not  in  the  men  themselves.  It  will  be  of 
interest  to  inquire  what  n\sults  we  could  reasonably  expect  from 
the  money  now  beinjj:  si)ent  upon  our  state  roads  with  proper 
system,  and  with  thoroujrhly  trained  men. 

In  the  first  place,  we  nuiy  say  that  Iowa  has  approximately 
100,000  miles  of  country  roads  and  that  at  a  maximum  expense 
of  five  dollars  per  mile,  or  a  total  of  .^500,000  annually,  these 
roads  could  be  maintained  in  j;<M)d  conditiim  durin<r  almost 
all  the  year  by  X\w  propei-  syst(»nuitic  use  of  the  road  dra^. 
If,  therefore,  our  load  work  were  systematized  under  well 
trained,  responsible  m(*n,  ij^jlOO.OOiJ  c<mld  be  expended  each  year, 
with  results  which  would  be  many  times  more  valuable  than  at 
present  attainted  with  the  exf)enditures  of  our  entire  road  funds. 

In  tin  srrond  pla((\  nearly  all  the  moneys  expended  for 
bridges  should  be  put  into  permanent  structures,  such  as  con- 
crete culverts,  and  steel  brid<;es  with  masonry  abutments.  If 
this  policy  were  followed  for  a  considerable  period  of  years 
the  annual  amount  required  for  bridjsres  would  greatly  diminish. 
In  this  way  $1,500,000  to  $2,000,000  could  be  profiitably  spent 
annual Iv  tor  a  nund)er  of  vears  to  come. 

*  • 

In  thi  third  placr^  $1,000,000  per  year  could  be  concen- 
trated upon  the  improvement  N>f  the  main  travelled  roads  of 
the  state,  including  the  surfacing  of  such  roads  with  gravel, 
broken  stone,  or  otht'r  material  suitable  for  making  permanent 
improvenuMit.  At  pric(»s  which  have  actually  realized  in  the 
state,  this  would  l:e  sut!ici(*nt  to  build  1,000  to  1,500  miles  of 
gravel  road  per  year,  two  hundred  to  four  hundred  miles  of 
stone  road. 

In  flu  fonrth  placr,  thtM-e  would  be  left  $1,000,000  to 
$1,500,000  for  general  administration  and  for  grading.  The 
grading  done  with  this  fund  should  be  devoted  to  building 
good,  substantial  grades  and  side  ditches,  in  accordance  with 
road  engineer's  plans,  instead  of  patching  a  little  here  and  a 
little  there.  Several  million  cubic  yards  of  earth  per  yeai* 
could  be  moved  with  this  fund. 

It  is  not  too  much  to  say  that  if  the  administration  of  the 
road  funds  of  Iowa  were  under  the  numagi^nent  of  one  of  our 
great  railway  systems,  all  th(^  above  results  would  be  secured, 
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and  that  within  a  comparatively  limited  number  of  years  we 
would  have  a  system  of  roads  that  would  be  the  admiration  of 
the  world,  without  taxing  ourselves  any  more  than  we  now  do. 
It  is  impossible,  of  course,  to  actually  secure  such  perfect  busi- 
ness administration,  while  still  leaving  the  control  of  our  road 
funds  as  closely  to  the  people  who  pay  the  taxes  as  is  right  and 
desirable  under  our  system  of  government.  But  we  should  ap- 
proach much  nearer  to  this  ideal  than  at  present.  Under  the  pres- 
ent conditions  we  see  little  improvement  from  year  to  year,  and 
the  money  seems  to  go  to  just  about  keep  up  the  roads  in  their 
present  condition. 

To  systematize  and  concentrate  our  road  work  must  be  our 
endeavor  if  we  would  improve  present  conditions. 

Until  recently,  our  state  has  taken  no  part  in  road  admin- 
istration further  than  to  pass  uniform  road  laws.  This  is  a 
function  of  state  government  which  has,  of  course,  been  rec- 
ognized in  every  state  in  the  union.  But  while  the  laws  are 
uniform  in  each  particular  state,  in  their  administration  we  find 
wide  differences  in  practice  in  different  parts  of  Iowa.  There 
is,  perhaps,  in  fact,  a  more  pressing  need  for  an  exact  and  uni- 
form enforcement  of  our  present  road  laws  than  for  the  enact- 
ment of  new  laws.  For  example,  the  laws  require  a  proper  ac- 
counting of  road  funds,  yet  we  find  that  the  actual  system  of 
accounting  is  often  hardly  worthy  of  the  name. 

Of  recent  years  there  has  been  a  general  movement  in  the 
United  States  towards  more  active  participation  by  the  state 
in  road  administration,  and  this  has  shown  itself  in  the  creation 
of  state  highway  conmiissions.  California,  Connecticut,  Idaho, 
Illinois,  Iowa,  Minnesota,  Massachusetts,  Michigan,  Missouri, 
New  Hampshire,  New  Jersey,  Ne.w  York,  Ohio,  Pennsylvania, 
Vermont,  and  Washington  have  created  such  commissions. 
Taking  the  cases  of  some  of  our  neighboring  states,  it  may  be 
stated  that  Illinois  appropriates  $50,000  per  year  for  its  high- 
way commission;  that  Missouri  has  just  provided  for  a  state 
highway  engineer,  with  an  appropriation  of  $12,000  per  year 
for  expenses  and  has  further  provided  for  a  county  road  en- 
gineer in  each  county  of  the  state.  Iowa  has  provided  that  the 
Iowa  State  College  shall  constitute  a  highway  commission,  and 
has  appropriated  $5,000  per  year,  which  amount  is  the  lowest 
provided  by  any  state  for  its  highway  commission. 

The  duties  of  these  highway  commissions  vary  from  main- 
ly investigation  and  advisory  work,  to  active  building  and  main- 
tenance of  state  roads.  The  work  of  our  own  commission  may 
be  said  to  have  just  begun.  So  far,  we  have  been  making  a 
thorough  preliminary  study  of  road  conditions  in  Iowa,  have  pre- 
pared and  distributed  road  bulletins,  have  prepared  and  have 
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been  furnishing  to  road  officers  standard  plans  for  culverts, 
bridges,  and  road  construction,  have  inaugurated  an  annual 
road  school  for  the  training  of  road  officers,  have  furnished 
expert  advice  to  road  officers  calling  for  it,  both  by  correspond- 
ence and  personal  visit,  and  have  been  endeavoring  to  assist 
further  in  the  road  work  in  all  ways  possible. 

Another  very  important  method  by  which  the  states  of  our 
country  have  been  taking  active  part  in  road  work  in  recent 
years  is  state  aid.  Connecticut  has  available  about  $225,000 
per  year  for  the  construction  of  state  roads,  the  state  paying 
ninety-five  per  cent  of  the  cost.  Massachusetts  appropriated 
in  1905  about  $550,000,  paying  seventy -five  per  cent  of  the  total 
cost.  In  New  Hampshire  the  amount  is  $125,000  per  year,  the 
state  paying  from  twenty-five  to  seventy-five  per  cent  of  the 
cost.  New  Jersey  which  shares  with  Massachusette  the  honor 
of  pioneering  the  way  in  state  road  construction,  expends  an- 
nually $400,000  paying  one-third  of  the  cost.  New  York  has 
recently  appropriated  $50,000,000  for  state  roads,  to  be  expend- 
ed in  ten  years,  and  pays  fifty  per  cent  of  the  cost.  Pennsyl- 
vania appropriated  $6,356,232,  to  be  expended  in  five  years 
ending  1909,  and  pays  seventy-five  per  cent  ^f  the  cost.  Wash- 
ington pays  fifty  per  cent  of  the  cost  of  all  roads  built  by  the 
state  highway  commissioner.  Michigan  pays  ''state  rewards'' 
for  gravel  and  macadam  roads,  ranging  from  two  hundred  fifty 
to  one  thousand  dollars  per  mile,  according  to  the  kind  of  road 
built,  when  same  have  been  constructed  according  _to  the  plans 
and  specifications  of  the  state  highway  connnissioner  and  have 
received  his  approval. 

While  there  might  be  much  doubt  in  the  minds  of  many 
people  whether  as  yet  Iowa  has  reached  the  time  for  extending 
state  aid  for  hard  roads,  yet  all  who  have  studied  those  built 
under  this  system  in  our  eastern  states  must  admit  that  they 
are  the  finest  roads  in  the  world.  And  the  plan  is  so  popular 
with  the  tax  payers  who  foot  the  bills  that  in  every  state  having 
such  a  system  there  are  continual  demands  for  the  construction 
of  many  more  such  roads  than  can  possibly  be  built.  At  the 
same  time  those  making  the  requests  understand  that  they 
•have  personally  to  pay  a  large  part  of  the  cost  in  addition  to 
the  amount  paid  by  the  state.  The  macadamized  roads  built 
by  New  Jersey,  Massachusetts  and  New  York  under  the  system 
of  state  aid  road  construction  are  ideal,  and  are  unsurpassed 
in  the  world,  whereas,  a  few  years  ago  these  same  states  had 
roads  equal  to  the  worst. 

In  conclusion  we  may  inquire  w^hat  can  be  done  in  Iowa 
by  the  state  to  secure  better  roads.  I  will  enumerate  certain 
things  which  we  believe  our  state  could  well  undertake. 
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Ih  fh(  first  plarr  tht  sfntr  should  sijsh  Nintl<:(  our  ro(ul 
work. 

(1)  Its  hi»fh\Viiy  roininission  will  supply  to  all  road  offi- 
cers desiring  them  standard  plans  for  culverts,  bridges  and  road 
construction.  We  believe  the  state  shojdd  require  that  all 
plans  and  specifications  for  larjyre  bridges  be  submitted  to  and 
approved  by  the  commission,  and  that  the  construction  of  cul- 
verts and  roads  should,  in  general,  be  carried  out  in  accordance 
with  standard   plans. 

(2)  The  highway  conunission  should  supply  road  exi)erts 
to  respond  to  the  call  of  road  offi(*ers  for  advict*  and  assist- 
ance. 

(8)  The  state  should  by  law  provide  for  a  road  engineer 
in  each  county  of  the  state,  who  should  be  a  trained  and  well 
qualified  road  ex|)ert.  who  should  make  surveys  and  prepare 
plans  for  all  important  road  work,  and  under  whom  in  general 
the  road  work  of  thi»  county  should  be  placed.  These  county 
road  engineers  should  be  re(piired  to  make  regular  reports 
to  the  highway  (*ommission,  and  to  keep  in  close  touch  with  it. 

(4)  The  local  I'oad  officers  of  each  township  should  be 
required  to  make  regular  reports  to  the  county  engineer,  and  in 
general  to  work  in  consultation  with  him. 

(5)  Means  should  be  provided  for  (nlucating  and  train- 
ing road  officei's.  T1h»  present  J^oad  School  should  have  its 
facilities  for  such  work  greatly  t^xtended  and.  if  necessary, 
should  hold  a  number  of  sessions  each  year  in  different  parts 
of  the  stat(\  so  as  to  make  it  more  convenient  for  road  officers 
to  attend. 

///  ////  srconfl  plan  our  prcsrui  road  funds  should  be  ( s- 
pcudvd  In  such  a  waif  as  ht  S((un   hctfrr  rrsulis  for  the  tnon<  if. 

(H)  SysttMn'atic  dragging  of  all  earth  roads,  except  un- 
used byways,  should  b(»  i'e(juired,  and  should  be  carried  out 
under  road  officers  who  can   be  held  responsible  for  results. 

(7^  The  expenditures  for  culverts  .should  be  devoted 
mainly  to  the  building  of  permanent  concn»te  structures. 

(8)  All  lai'ge  steel  bridges  should  be  built  in  aceord- 
an(*e  with  definite*  ])lans  and  s|)ecifications  prepared  by  com- 
petent engineers  and  let  to  the  lowest  r«\sponsible  bidder,  after 
l)eing    ])roperly    advertised. 

(9)  The  county  road  fund  should  be  increased  one  mill, 
and  in  gent'ral  the  road  work  should  be  to  a  considerable  ex- 
tent c(mcentrat(Ml  im  main  travelled  highways. 

(10)  Wherever  practicable,  a  l)eginning  .should  be  made 
at  surfacing  the  principal  i-oads  with  the  best  gravel  or  stone 
or  other  hard  material  locally  available. 

In    tht    third   phut,   thr   .^itatf    should   hif   dirfct   appropria- 
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tioH  provide  for  the  bHiUiing  bif  the  State  Highway  Commission 
of  sections  of  experimental  roael  in  different  parts  of  the  state. 
In  no  etther  way  can  the  best  materials  available  in  Iowa  be 
discovereil  and  fh<  cost  of  good  roads  construction  be  ascer- 
tained. 

The  i-oad  (piestion  in  Iowa  is  oik*  of  the.  most  important 
to.be  solved  by  our  people.  The  tralfie  on  these  roads  is  so 
larp:e  that  if  teams  eould  be  eolleeted  in  one  string:  to  do  the 
annual  travellinjr  in  one  day,  at  thirty  miles  per  day,  this  string 
of  teams  would  reaeh  more  than  one  and  one-half  times  around 
the  entire  earth.  In  every  way  is  the  attainment  of  jrood  roads 
most  vital  to  our  people.  We  must  believe  that  the  problem  will 
be  sueeessfidly  solved  in  our  .state,  and  that  Iowa  roads,  as  well 
as  Iowa  a^rrieulture,  will  in  the  future  be  found  in  the  first  rank. 
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BY    IRA    A.    WILLIAMS. 
(JKNERAL  CONSIDERATIONS. 

The  lime  of  eomuKMve  is  produeed  by  the  calcination  of 
limestone  and  varies  in  composition  and  |)urity  as  do  the  lime- 
stones themselves.  The  latter  ran<rtv  fnmi  practi(*ally  pure 
calcium  carbonate  (C-aCOa)  to  the  sandy  and  clayey  limestones 
in  which  the  impurities  compose  a  larjre  percentage  of  the  rock. 
AfTidn,  the  <'alcium  may  be  in  part  replaced  by  nuignesium 
which  gives  th(»  magnesian  limestones.  If  this  re|)lacement  has 
taken  place  to  the*  extent  that  magnesia  (MgO)  comj)rises  eigh- 
teen to  twcntv  pel-  cent  of  the  stone,  the  term  dolomitic  lime- 
stone  is  more  conunonly  aj)plied. 

A  limestone  composed  essentially  of  (/aCon  will  furnish  a 
high  grade  of  (|uicklimc.  one  containing  little  else  than  (.'aO: 
one  composed  of  ( -aCO^  with  a  greater  or  less  percentage  of 
MgCOa  will  afford  a  niagnesian  or  dolomitic  lime:  while  the 
argillaceous  limestone's  will  give  a  pi-oduct  of  a  degree  of  purity 
depending  on  the  amount  of  clay  in  the  original  stone.  The 
properties  of  the  resulting  limes  will  vary  according  to  their 
ccmiposition. 

Limestones  arc  widely  distributed  in  nature,  both  geo- 
graphically and  geologically.  They  are  found  interbedded  with 
and  overlapi)ing  other  coiiimon  sedimentary  strata,  and  they 
have  been  produced  in  much  the  same  way  as  other  sediments. 
Good  reasons  are  readily  conceived  why  they  should  be  apt  to 
partake  of  the  nijture  of,  and  to  grade  into  or  be  contaminated 
with,  other  sedimentary  materials.  It  is,  nevertheless,  not  at 
all  uncommon  to  find  limestones  that  run  over  ninety  per  cent 
lime   carbonate,    and    oceasicmallv    as   high    as    ninetv-eijrht   or 
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ninety-nine  per  cent.  The  analyses  of  nine  samples  of  non- 
doloinitic  Iowa  limestones  show  a  ranpre  of  from  82.5  to  97.02 
per  eent  carhonate  of  lime,  three  of  the  nine  samples  showing 
over  ninety  per  eent. 

As  indicated,  limestones  depart  in  composition  most  com- 
monly in  the  content  of  magnesia  and  in  the  clay  and  sand 
impurities.  The  effect  of  these  substances  on  the  resulting  lime 
is  of  so  much  importance  that  they  may  be  given  separate  con- 
sideration. 

WHITE    VERSUS    BROWN    LIMES. 

A  pure  liin(»stone  when  burned  changes  to  calcium  oxide 
(CaO)  by  the  loss  of  carbon  dioxide  (CO2)  gas.  The  result- 
ing lime  is  the  white  lime  of  commerce.  It  slakes  readily  and 
rapidly,  with  the  evolution  of  much  heat  and  becomes  a  per- 
fectly white  paste.     The  chemical  reaction  in  slaking  is: 

Quicklime  Water  Slaked  lime       , 

CaO  +       H,0       =       Ca  (OH),  +  ''^^^ 

This  reaction  with  CaO  furnishes  with  maximum  inten- 
sity all  the  evidences  of  the  chemical  change  which  is  taking 
place.  Any  impurities  in  the  quicklime,  which  may  have  been 
present  in  the  limestone,  tend  to  retard  and  to  make  less  vig- 
orous the  slaking  process,  but  the  quantity  of  the  impurity  must 
be  considerable  before  any  pronounced  interference  will  be 
noticeable. 

Dolomitic  limestones  are  very  common  and  produce  limes 
that  slake  slowly,  evolve  less  heat  and  are  of  a  gray  or 
brown  color.  Over  ten  per  cent  of  MgO  must  be  present  to  ap- 
preciably alter  the  properties  of  a  lime.  Limes  containing  less 
than  ten  percent  MjrO  are  accordinfrly  spoken  of  as  magnesian 
limes,  while  those  with  over  ton  per  cent  are  properly  called 
dolomitic  or  brown  Ijmes.  Dolomitic  limes  produced  from  Iowa 
limestones  range  in  magnesia  content  from  15.23  to  35.73  per 
cent  MgO  in  the  marketed  product. 

With  reference  to  the  amount  of  magnesia  contained, 
therefore,  limes  may  be  classified;  (a)  hot,  white  or  high-cal- 
cium limes  when  MgO  is  below  ten  per  cent:  and  (b)  cool, 
brown,  or  dolomitic  limes  when  MgO  is  over  ten  per  cent.  The 
value,  properties  and  adaptability'  of  the  two  classes  will  be 
briefly  treated  later. 

WHITE   VERSUS   ARGILLACEOUS   AND   SILICEOUS  LIMES. 

Limestones  which  contain  clayey  matter  produce  limes  that 
are  gray  in  color  and  less  vigorous  in  their  action  than  the  pure 
white  limes.  Sand  or  other  siliceous  impurities  in  the  lime  do 
not  ordinarily  exert  any  influence  on  its  physical  properties, 
acting  simply  as  a  diluent  in  the  same  way  that  sand  does  in  a 
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mortar.  Should  the  latter  be  excessively  fine,  however,  it  may 
become  susceptible  to  chemical  combination  with  the  lime  if 
high  temperatures  are  employed  in  the  burning.  As  the  amount 
of  sand  and  clay  increases,  limestones  are  called  sandy  or 
arenaceous  and  argillaceous,  and  when  these  materials  become 
the  predominant  constituents,  the  rock  passes  into  calcareous 
or  limy  sandstones  and  shales. 

The  presence  of  a  small  proportion  of  the  above  named 
impurities  causes  limes  to  become  hydraulic,  that  is,  to  pos- 
sess the  property  of  hardening  under  water,  by  the  gradual 
taking  of  water  into  chemical  combination.  When  the  quan- 
tity of  clayey  impurities  in  the  limestone  reaches  six  per  cent, 
they  begin  to  produce  hydraulicity.  Below  six  per  cent  the  only 
noticeable  effect  is  in  the  retardation  of  slaking.  Limestones 
carrying  six  to  twelve  per  cent  furnish  limes  that  are  cool 
and  slow  slaking,  gray  in  color  and  make  the  best  of  mortar  if 
burned  at  ordinary  lime  kiln  temperatures.  There  is,  how- 
ever, much  greater  danger  of  overburning  than  in  the  case  of 
white  limes  as  the  clay  has  a  tendency  to  combine  with  the  lime, 
which  decreases  its  value  unless  finely  ground.  Fifteen  to 
twenty-five  per  cent  of  clay  renders  a  lime  strongly  hydraulic 
if  properly  burned,  but  care  is  required  to  avoid  overburning 
and  consequent  clinkering.  If  clinkering  is  permitted  to  take 
place,  the  product  is  found  to  possess,  after  fine  grinding,  a 
hydraulicity  greater  than  that  of  the  hydraulic  limes  and  sim- 
ilar to  cement,  which  property  becomes  more  prominent  the  great- 
er the  clay  content  and  the  higher  the  temperature  of  burning. 
The  limit  at  present  is  Portland  cement  in  which  the  raw  ma- 
terials are  artificially  blended  and  thoroughly  clinkered  at  very 
high  temperatures. 

It  is  clear,  therefon\  that  limes  are  but  one  end  of  a  series 
of  product^s  of  which  Portland  cement  is  the  other.  The  divid- 
ing lines  separating  the  various  members  of  the  series  that  are 
put  upon  the  market  are  to  some  extent  arbitrary.  The  follow- 
ing four  divisions  are  commonly  referred  to : 

1.  Common  or  fat  limes. 

2.  Hydraulic  limes. 

3.  Hydraulic  or  Roman  cements. 

4.  Portland  cement. 

The  points  of  distinction  between  1  and  2  have  been  noted. 
In  composition,  2  and  3  are  not  separable.  By  an  increased 
temperature  in  burning  some  hydraulic  limes  will  become  hy- 
draulic cements.  Twenty-four  per  cent  of  clay  is  about  the 
permissible  upper  limit  for  the  hydraulic  limes,  while  Roman 
cements  are  in  use  which  contain  but  little  over  twenty  per  cent 
of  clayey  impurities.     The  chief  distinguishing  feature  of  these 
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two  frroups  lies  in  the  ability  of  the  limes  to  slake  to  a  paste 
with  water  without  previous  pulverization.  Fine  grrimiing  is 
neeessary  before  water  will  atteet  appreeiably  Roman  eements 
and  before  thev  will  harden  as  a  mortar. 

a 

The  feebl<»  hvdraulieitv  of  th<»  lim<»s  and  tlie  n»lativelv 
.strong  <»f  the  elements  appears  to  be  (iue  to  the  varying  degree  to 
which  ehemieal  eond)ination  has  ))een  brought  about  in  burning. 
In  lime  burning,  little  if  any  ehemieal  action  oeciu's  between  the 
lime  and  the  clay.  What  does  take  plac<»  tends  to  produce  an 
unstable  or  *unl(K'ked'  c<mdition  of  the  clay  and  other  silice- 
ous materials  sucli  that,  in  tlie  ]>resence  of  water,  the  lime  hyd- 
rate slowly  attacks  these  and  combines  with  them  to  form  silicates 
that  are  hard<*r  aiul  more  durable  than  ordinary  lime  mortar. 
Clinkering  in  burning,  is  an  indication  of  chemical  action,  fur- 
ther progress  in  rendering  available  and  susceptible  to  the 
attack  of  the  lime  and  water  the  clay  and  other  siliceous  sub- 
stances in  the  stone.  Burned  to  this  irondition,  the  product 
is  properly  termed  a  <*em<Mit  and  in  use  attains  a  stony  hard- 
ness and  relatively  great  permanency. 

Hydraulic  or  Kimian  cements  are  spok(*n  of  als(»  as  natural 
or  rock  cements,  since  they  an*  made  from  limestones  in  which 
th<»  ingr(*dients  occur  naturally  in  the  prop«M-  proportions.  Such 
limestones  are  found  in  different  parts  of  the  Tnited  States,  but 
have  been  utilized  principally  in  the  Apj)alachian  .states  of  the 
East  and  along  the  Ohio  river.  The  actual  composition  rang*^ 
betwcMMi  wide  limits  as  shown  in  the  tabli*  below  in  which  are 
compib'd  the  analyses  of  five  I'eputable  brands  of  natural 
(*ements. 
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■-  r  5  E  ^ 

5  <"  £  ^       '      j^ 
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'*Fern   leaf"  brand.   Louis- 2b.4      <).L^s  1.00  4:).22    9.00  4.24! 7. 8() 

ville,    Kv. 
X.   L.  &  ('.  Co..  Hosen(lale,':^o.5      t;.S4  2.42  :U.88' 18.0O':i9Si3.7S 


X.    Y. 


I 


"Hoffman. '•   IJosendalc.         27.:^      7.14  l.SO^I^.'i.^S  18.00:6.80  2.98 

X.    Y.  '  I  ; 

rtica  Brand.  Vtwu.   III.        27. H    lo.tio  O.80|:i:^04    7.267.42'2.00 

I  .•II- 

Mankat(».    Minn.  28.4:^    H.711.94'm:H '23.89  1.800.92 

Xumbers  3  and  4  in  the  outline  on  page  217,  bear  to  sonieex- 
teiit  a  similar  r-elation  to  that  ])i-i(*fiv  iriven  foi-  2  and  3.  A  more 
complete  vitrification  of  the  inirrcdients  in  the  cement  mixture 
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until  they  issue  from  the  kiln  as  thoroughly  vitrified  clinker 
produces  the  maximum  amount  of  hydraulic  silicate.  The 
chemical  changes  which  occur  in  burning  are  complicated  and 
become  more  so  the  higher  the  temperature  over  that  employed 
in  the  manufacture  of  natural  cement.  Just  what  these  changes 
are  is  not  accurately  known,  but  experimentation  has  determined 
within  fairly  narrow  limits  what  proportions  of  the  various  con- 
stituents entering  into  a  mixture  of  clay,  silica  and  limestone 
\^nll  produce  the  greatest  amount  of  unstable,  hydraulic  sili- 
cate, and  what  temperatures  are  required  to  accomplish  this 
result.  These  proportions  and  temperatures  are  employed  in 
the  manufacture  of  Portland  cement  and  are  not  considered  in 
this  article. 

The  foregoing  remarks  will  serve  to  show  the  relation  of 
limes  as  a  mortar  material  to  other  substances  used  for  similar 
purposes.  This  paper  has  to  do  with  limes  alone  and  the  sev- 
eral physical  properties  of  the  latter  that  are  of  chief  import- 
ance will  be  briefly  discussed. 

SLAKING. 

The  property  belonging  to  limes  which  makes  them  of  in- 
dustrial value  is  their  ability  to  slake  or  crumble  to  a  powder 
on  the  addition  of  water,  and  to  harden  when  allowed  to  stand 
in  contact  with  the  atmosphere.  The  reaction  which  occurs 
in  slaking  has  already  been  given.  If  a  lime  is  properly  burned, 
all  lime  carbonate  in  the  original  stone  has  lost  its  carbon  di- 
oxide, and  becomes  quickliine  (CaO).  It  is  the  rapid  change  ac- 
companied by  the  evolution  of  heat  when  water  is  added  that 
causes  lime  to  slake. 

Slaking  is  a  physical  evidence  of  the  hydration  of  lime, 
but  it  is  not  to  be  understood  that  slaking  is  a  necessary  result 
of  such  chemical  action.  The  two  processes  are  really  distinct. 
The  exposure  of  caustic  lime  to  a  moist  atmosphere  occasions 
slow  hydration,  accompanied  by  crumbling  to  a  pOwder.  Along 
with  this  change  occurs  an  increase  in  volume  of  about  one  and 
three-fourth  times  that  of  the  original  lime.  Such  lime  is  air- 
slaked  and  is  largely  changed  to  the  hydroxide,  Ca(0H)2.  If 
this  lime  be  exposed  to  water,  it  will  further  increase  in  volume, 
but  the  paste  resulting  will  be  sharp  and  sandy  in  texture,  and 
of  much  less  value  for  mortar  purposes  than  freshly  slaked 
lime.  In  this  case  a  portion  of  the  CaO  has  no  doubt  combined 
with  the  COo  of  the  air,  so  that  air-slaked  lime  is  actually  a 
mixture  of  lime  hydrate  and  carbonate.  It  is  possible  also  to 
bring  about  the  complete  hydration  of  lime  by  steam  at  temper- 
atures above  boiling,  without  anv  change  of  volume  or  any  sign 
of  crumbling. 

Slaking  may  therefore,  be  defined  as  the  hydration  of  cal- 
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einm  oxitlf.  «inifk-liiin\  a«vompanit»d  by  an  increase  in  temper- 
atnro  and  v«»lunif.  Tht*  inereas*^  in  temperature  is  caused  by 
the  eonibination  i>f  the  lime  and  water.  It  is  an  exothermic 
reaction,  ^ne  in  which  heat  is  ev«»lved.  Whether  or  not  this 
heat  becomes  evident  depends  on  the  \'i2ror  and  rapidity  of  the 
reaction. 

Slakinir  is  ruminonly  accomplishes!  by  the  ad<Tition  of  suffi- 
cient water  to  cover  thi^  lime,  and  by  further  additions  as 
needed.  It  is  desirable  fmm  the  pra«-ti^al  standpoint  that  the 
.srreatest  piissible  in*Tts'»se  in  volume  be  secured  in  slakine.  This 
is  accomplished  by  «%Mr«'fnl  iMmtrol  of  the  amount  of  water 
throughout  th**  pro«*«*^*^-  The  evolution  «»f  heat  in  su«'h  «]uanti- 
ties  as  to  srenerate  st«'Miii  within  the  mass  is  a  necessity-  to  the 
slakiiifir  pro<-ess.  At  the  same  time,  more  water  than  simply 
that  required  for  hydration  is  essential.  It  is  the  expansion  of 
the  steam  bet  we*  n  the  mole<-ules  of  hvdratinff  lime  which  forces 
them  apart  smd  «-aus«>s  the  mass  to  crumble.  As  the  particles 
are  separated,  the  snrrouudinir  exeess  of  water  acts  to  remove 
them,  as  in  the  case  if  auv  fine  sediment,  and,  as  thev  settle 
away  in  partial  ^suspension,  new  surfa*^*^  of  the  lime  are  coh- 
.<*tantly  expos^'^i.  A  larire  excess  of  water  prevents  proper 
slakine  by  keepinir  the  temperature  so  low  that  the  necessary 
srteam  does  not  form.  The  mass  then  expands  poorly,  slakes 
slowly,  and  the  ]>rodnct  is  lumpy.  The  lime  is  said  to  be 
'drowned.' 

The  r**sult  of  Uh^  little  water  is  a  *bumt*  lime.  In  this 
case,  the  water  fom^s  a  erelatinons  film  of  hvdroxide  over  the 
surface  of  the  lumps  wliich  dries  down,  enelosine  caustic  quick- 
lime in  the  center,  ami  <o  cloir>  the  pons  that  further  prosrress 
is  much  retard'il  or  pn'vented.  When  too  little  water  is  used, 
the  initial  a<tirii  i>  ;ipT  jil>'"'  t<»  h«-  >o  vio].»nt  in  the  case  of  *fat' 
limes,  that  nnirli  or  ;ill  nf  th«'  nioi<rn?V'  passi-s  off  as  a  vapor, 
because  <»f  tin-  cx<-cv<i\f  teniperatniv  tb^velopeii.  This  frequent- 
ly leaves  \h*'  Y^m^•  ]»iit  ]i;iriially  bydrated.  dry.  and  imperfectly 
slaked. 

Dolomitic  lime^  vLfke  iinnv  s1,.av1v  and  at  a  much  lower 
temperalnr*'  tbaii  hiL'^h  ■•nl'-iuin  limes.  The  beat  eenerated  is 
due  to  the  bydr;ition  "f  the  calcinrji  «"»xi(l»'.  the  mafimesia  remain- 
iniT  as  the  oTi<lt-  d^'irini:  slakinir.  Alihoueh  maomesinm  car- 
bonate Irsfs  CO,  riT  a  l«'»wt'r  temperatni-e  in  buminir  than  does 
the  carbon;^te  of  lime.  it  hy.lrate<  only  with  diffieulty  and  prob- 
ably passes  directly  front  ovi^^c  i.>  carbonate  in  the  hardeniBEr 
process.  It  is  thus  necessary  in  {uM\  the  water  required  very 
crradually  in  slakine  doloniiti*-  lin  es  in  order  to  avoid  *drown- 
inir'  and  to  secure  the  best  i-esnlt^. 

The  proper  amount  of  water  to  nse  varie?^  and  CAn  be  as- 
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eertained  for  each  individual  lime  only  by  actual  trial.  It  is 
usually  found  more  satisf acton'  to  add  the  water  in  several  dif- 
ferent  portions  as  vslakingr  progresses,  especially  with  the  lean, 
slow  slaking  and  dolomitic  limes.  In  this  way,  by  a  little  atten- 
tion, the  temperature  of  the  slake  can  be  controlled  so  that  the 
best  product  is  obtained  from  the  lime  in  use. 

The  expansion  of  volume  in  slaking  may  be  as  high  as 
three  and  one-half  times  with  pure  white  limes.  It  is  found  to 
range  from  two  and  one-half  to  the  figure  named.  Lean,  so 
called  hydraulic  limes,  and  dolohiitic  limes  expand  less.  In- 
crease in  volume  is  ordinarily  estimated  by  a  comparison  of  the 
bulk  of  the  dry  quick-lime  and  of  the  paste  after  slaking. 
Careful  experiments  with  samples  of  both  high-calcium  and 
dolomitic  limes  made  by  the  Ohio  Geological  Survey*  show  an 
increase  in  apparent  volume  for  the  w^hite  limes  of  from  one 
hundred  thirty-six  per  cent,  using  twentj'  per  cent  less  water 
than  theoretically  necessary  for  hydration,  up  to  two  hundred 
sixty- four  per  cent  with  forty  per  cent  excess  of  water.  With 
three  hundred  per  cent  excess,  the  increase  was  but  forty-five 
per  cent.  The  comparison  was  made  between  the  apparent 
volumes  of  the  ground  quick-lime  and  of  the  dry  hydrate  pro- 
duced, lender  the  same*  conditions,  a  dolomitic  lime  gave  one 
hundred  ninety-three  per  cent  expansion  with  a  deficiency  of 
twenty  per  cent  of  water,  of  two  hundred  ten  per  cent  with  the 
exact  theoretical  quantity  of  water,  and  of  but  about  twenty 
per  cent  with  an  excess  of  water.  The  increase  in  volume  is 
decidedly  in  favor  of  the  white  lime,  the  smaller  expansion  of 
the  dolomitic  lime  being  accounted  foi*,  no  doubt,  by  the  fact 
that  the  magnesia  takes  up  very  little  water  in  the  slaking  pro- 
cess. 

The  actual  increase  is,  as  a  matter  of  fact,  more  apparent 
than  real.  The  calcium  hydroxide  produced  from  a  weighed 
amount  and  accurately  determined  volume  of  calcium  oxide 
will  occupy  a  space  but  thirty-five  to  forty  per  cent  greater  than 
the  volume  of  the  oxide.  Few  experiments  have  been  made 
along  this  line  and  the  above  figures  were  obtained  with  a  high 
grade  white  lime  by  the  use  of  the  Seger  volumeter. 

If  allowed  to  stand  in  the  air  lime  deteriorates  by  the  pro- 
cess of  air-slaking  already  described.  It  also  slowly  absorbs 
carbon  dioxide,  which  renders  it  of  little  value  for  mortar. 
After  slaking,  if  the  paste  is  not  to  be  used  at  once,  it  should 
be  protected  from  the  atmosphere,  since  moist  lime  hydrate 
changes  very  readily  to  the  carbonate  by  the  absorption  of 
CO2.  Slaked  lime  is  very  commonly  buried  so  as  to  be  covered 
with  several  inches  of  soil,  where  it  will  keep  for  months  without 
deterioration. 

^STV.  Peppel,  Bulletin  4,  Ohio  Geol.  Survey  (4th  seriCM),  p.  387. 
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Owing  to  the  susceptibility  to  deterioration  of  high-calcium 
limes  on  the  one  hand,  and  the  exceeding  slowness  with  which 
dolomitic  limes  slake  on  the  other,  so-called  *hydrated  limes'  are 
being  put  upon  the  market. 

The  quick-lime  is  subjected  to  a  partial  hydration  or  slak- 
ing at  once  after  burning  and  before  being  sacked  or  barrelled. 
The  completeness  of  the  hydration  in  the  case  of  five  Ohio* 
products  ranged  from  fifty-eight  to  ninety- four  per  cent,  ofie 
hundred  being  taken  as  the  best  that  is  possible  on  a  commercial 
scale.  Specially  designed  and  patented  apparatus  and  processes 
are  being  employed  in  the  hydration  of  limes,  but  it  is  believed 
that  such  special  e(]uipment  is  not  necessary,  nor  will  the  prepa- 
ration of  hydrated  lime  without  doing  so  under  a  patent,  make 
any  person  liable  for  infringement.  So  far  as  known  hydrated 
lime  is  placed  on  tKe  market  from  but  one  Iowa  kiln. 

The  desirable  qualities  of  hydrated  lime  are  (1)  its  con- 
venience in  use,  for  it  is  already  pulverized  and  but  little  time 
is  required  to  make  a  mortar  by  mixing  the  ingredients  dry  be- 
fore adding  the  water:  (2)  its  lasting  qualities,  as  it  will  keep 
much  longer  without  detriment  than  the  unslaked  product. 
Magnesian  limes  are  more  commonly  prepared  in  this  way,  and 
the  saving  of  time  in  their  use  is  a  very  important  commercial 
consideration.  Hydrated  magnesian  limes  are  found  by  the 
Ohio  Survey"^  to  have  specific  gravities  of  2.12  to  2.25.  High- 
calcium  limes  run  about  2.45.  A  series  of  tests  with  an  Iowa 
white  lime  gives  specific  gravities  from  2.2  to  2.32  for  the  slaked 
lime,  while  the  quick  lime  is  2.08. 

SETTING  AND  HARDENING. 

In  slaking,  the  lime  takes  water  into  chemical  combination, 
and  becomes  the  *jr(»lfitinons  hvdroxide.  When  this  hvdroxide 
is  put  in  pljice  as  a  mortar,  it  is  said  to  set.  This  preliminary 
set  is  due  to  the  loss  of  the  water  used  in  mixing,  which  brings 
about  a  certain  I'i^ndity  in  the  same  way,  so  far  as  is  known,  that 
clay  becomes  hard  on  drying.  Part  of  the  moisture  evaporates 
from  exposed  surfaces,  but  the  larger  proportion  is  in  most  in- 
stances absorbed  by  the  porous  brick  or  other  masonry  material 
with  which  it  is  used.  The  more  rapid  the  set,  that  is,  the  more 
rapidly  the  mortar  loses  its  water,  the  safer  the  construction, 
providing  the  proportions  of  sand  and  lime  are  such  that  shrink- 
age may  be  left  out  of  account. 

A  second  process  begins  at  once  when  the  lime  is  exposed  to 
the  air.  This  is  the  alisorption  by  chemical  combination  of  car- 
bon dioxide  by  which  the  lime  returns  to  the  carbonate  condition, 
as  it  existed  in  the  original  limestone.     The  process  is  a  slow 

♦ST  V.  Peppel.  Bulletin  4.  Ohio  Geol.  Survey,  pp.  :sS6  and  336. 
fS.  v.  Peppel,  loc.  cit. 
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one  and  may  require  years  for  completion,  but  this  depends 
largely  on  the  surface  that  is  exposed,  the  thickness  of  the  layer 
and  porosity  of  the  mortar.  A  large  number  of  chemical  tests 
on  small  briquettes  having  a  minimum  cross  section  of  one 
square  inch,  made  with  mixtures  of  sand  as  high  as  6  to  1,  and 
allowed  to  stand  for  a  maximum  period  of  onie  year,  showed 
none  in  which  carbonation  was  complete.  This  action  is  most 
rapid  in  the  first  few  months  until  a  crust  of  the  carbonate 
forms  on  the  exterior,  The  crust  retards  the  process  and  at 
the  same  time  protects  the  soluble  hydrate  within  from  being 
dissolved.  The  interior  portions  of  large  masses  may  therefore, 
never  reach  this  final  condition  in  hardening. 

Long  contact  of  lime  hydrate  with  finely  divided  silica  is 
known  to  cause  a  reaction  by  which  the  silica  combines  with 
the  lime  forming  a  stable  silicate  of  lime.  The  extent  to  which 
this  reaction  progresses  depends  on  the  physical  and  chemical 
qualities  of  the  siliceous  impurities  in  the  lime  or  of  the  sand 
used  with  it.  If  these  are  very  fine,  chemical  action  is  favored. 
Silicates,  such  as  clay  or  feldspar,  for  example,  are  more  sus- 
ceptible to  attack  by  the  lime  than  is  quartz  sand.  Hydraulic 
limes  are  apt,  therefore,  other  things  being  equal,  tp  give  a  more 
durable  final  product  than  the  purer  limes.  In  the  same  way, 
muddy  or  clayey  sand  used  with  lime,  although  less  desirable 
at  the  start,  will  likely  contribute  to  the  durability  of  the  mix- 
ture in  time  because  of  the  development  of  these  stable  com- 
pounds by  the  caustic  action  of  the  lime.  In  the  case  of  sili- 
cates, it  is  probable  that  other  elements,  especially  alumina,  also 
enter  into  combination. 

LIME  MORTAR. 

Sand,  Lime  has  a  variety  of  uses  in  various  industries 
but  by  far  its  most  important  application  is  and  has  been  as  a 
mortar  in  structural  work,  interior  wall  plastering,  etc.  For 
these  purposes,  slaked  lime  alone  cannot  be  used  on  account  of 
the  great  shrinkage  of  the  lime  paste  in  setting  and  its  lack  of 
inherent  strength  when  set.  It  is,  at  the  same  time,  economical 
to  add  some  foreign  material  which  is  cheaper  than  the  lime 
itself.  The  filling  material  commonly  employed  is  sand.  Most 
sands  are  composed  largely  of  quartz  grains,  although  frag- 
ments of  feldspar  and  of  many  other  minerals  are  often  found 
in  varying  amounts  with  quartz.  There  is  often  also  more  or 
less  of  earthy  or  clayey  matter  in  sands. 

In  general,  it  may  be  said  that  the  composition  of  the  sand 
is  not  an  important  consideration.  Any  inert  substance  which 
does  not  shrink  nor  deteriorate  may  be  used.  Ground  limestone, 
for  example,  or  the  pulverized  sand  from  any  durable  rock  will 
serve  the  purpose  equally  well. 


224  THE  IOWA  EXGINEEK 


The  physical  coudition  of  the  sand  is  however,  of  consider- 
able importance.  The  function  of  the  lime  is  to  serve  as  a 
binder  to  hold  the  particles  of  the  aggregate  together.  If  these 
particles  are  angular  and  rough,  they  afford  good  surfaces  foi 
the  attachment  of  the  lime.  Sharp  san4  will  therefore  make 
a  stronger  mortar  than  one  composed  of  rounded  grains.  Only 
suflScient  lime  is  required  to  fill  the  voids  and  to  form  a  thin 
film  around  each  grain  of  the  aggregate.  The  piore  nearly  the 
voids  are  filled  with  the  sand  grains  themselves,  in  other  words, 
the  smaller  the  percentage  of  pore  space  in  the  sand,  the  less 
the  amount  of  lime  needed.  A  sand  composed  of  a  properly 
proportioned  range  of  sizes  of  jrrain  will  therefore  not  only  give 
the  strongest  product  but  will  do  so  with  the  least  amount  of 
lime.  Few  sands  as  they  occur  naturally  are  composed  of  the 
proper  range  of  size  to  give  the  smallest  pore  space.  It  is 
sometimes  not  difficult,  and  often  may  be  a  matter  of  economy, 
to  correct  a  poorly  proportioned  sand  by  screening  or  by  the 
addition  of  suitably  graded  materials.  The  voids  in  a  sand 
are  determined  readily  with  simple  apparatus.*  Separation 
into  a  series  of  sizes  is  quickly  done  by  sieves  of  a  number  of 
different  meshes.  These  two  tests  afford  data  as  to  how  far 
a  given  sand  departs  from  the  ideal  mixture  of  grains  and  indi- 
cate the  size  of  grain  and  quantity  to  be  added  for  correction. 

The  sand  grains  should  be  practically  in  contact  through- 
out the  mass  so  that  the  lime  paste  forms  merely  a  plastic  film 
filling  the  interstices.  Such  a  mortar  when  it  has  attained  its 
final  hardness  may  properly  ])e  regarded  as  sandstone  in  which 
the  cementing  matter  is  lime  carbonate.  It  differs  from  the 
natural  stone  only  in  its  position  and  origin,  being  as  strong, 
if  properly  made,  and  as  durable  as  that  quarried  from  natural 
ledges. 

White  limes  shrink  murh  more  in  drying  than  do  dolomitic 
limes.  For  this  reason  it  is  more  highly  important  that  the 
proper  proportion  of  sand  be  used  with  the  former.  The  bind- 
ing or  adhesive  power  of  white  lime  is  also  less.  This  is  evi- 
denced in  walls  where  the  mortar  sepai'ates  readily  from  the 
brick  and  can  itself  often  be  crumbled  in  the  fingers.  Such 
defects  are  believed  to  be  due  more  to  poor  mixing  and  wrong 
proportions  of  sand  and  lime  than  to  any  inherent  quality  of 
the  lime  itself.  On  the  other  hand,  dolomitic  limes  possess  great 
adhesive. strength  and  not  only  form  a  denser  mortar  by  bind- 
ing the  sand  particles  firmly  together,  but  contribute  towards 
the  stability  of  the  wall  by  adhering  to  the  brick  or  stone. 

♦Standard  Sand  for  Cernent  Work,  M.  J.  Reinhart,  Proc.  lid  Ann.    Convention 
Iowa  Assruiatioii  Cement  I'sers,  Iowa  Knjfineer.    Vol.  VII,  No.  1,  p.  34. 
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TESTS  OF  LIME  MORTARS. 

Although  liuie  lias  been  used  as  a  mortar  since  very  early 
times,  and  is  of  late  being  employed  in  various  other  ways  in 
structural  engineering  work,  few  records  of  tests  of  those  physi- 
cal properties  which  make  it  of  value  are  to  be  found.  The 
purpose  of  the  following  series  of  tests  is  to  investigate  several 
of  the  physical  properties  of  lime  mortars,  covering  the  follow- 
ing points: 

(a)  The  influence  of  slaking  with  increasing  amounts  of 
water ; 

(b)  The  increase  in  strength  with  increased  setting  per- 
iods, and,  since  in  practice,  limes  are  seldom  used  in  a  neat  con- 
dition ; 

(c)  The  effect  of  varying  proportions  of  sand  on  the 
strength  of  the  mortar,  and  the  rapidity  of  setting. 

There  has  also  of  late  been  considerable  discussion  as  to  the 
relative  merits  of  the  white  or  high-calcium  limes,  and  the  brown 
or  magnesian  limes. 

To  obtain  definite  data  on  these  several  points,  the  follow- 
ing plan  was  adopted  in  the  beginning.  Barrel  samples  of 
commercial  limes  were  obtained  from  the  principal  producers 
in  Iowa,  and  a  few  from  bordering  states.  Samples  of  white 
lime  were  tested  from  Springfield,  Mo.,  and  Mason  City,  Iowa; 
of  dolomitic  lime  from  Viola,  Iowa,  Mason  City,  Iowa,  Maquo- 
keta,  Iowa,  and  Eagle  Point,  Iowa. 

While  it  was  evident  that  the  factors  enumerated  above 
were  the  important  ones  to  be  studied  with  each  lime,  it  was 
necessary  to  carry  on  considerable  preliminary  experimenting 
in  order  to  be  able  to  lay  out  an  exact  systematic  method  of  pro- 
cedure. A  provisional  line  of  experiments  was  therefore  initi- 
ated, using  the  white  lime  from  Mason  City.  The  quick-lime 
was  slaked  with  [)ercentages  of  water  ranging  from  the  amount 
which  would  produce  a  dry  powder  as  a  minimum,  to  a  maxi- 
mum of  300  per  cent  by  weight.  Slakings  were  then  made  with 
100,  150,  200,  230,  and  300  per  cent  of  water,  calculated  on  the 
basis  of  dry  quick-lime  as  100  per  cent.  From  each  slaking, 
series  of  briquettes  were  made  with  the  following  sand  dilu- 
tions,* by  weight : 

One  part  sand  to  1  of  lime,  1%  of  sand  to  1  of  lime,  2  of 
sand  to  1  of  lime,  and  so  on  to  5  parts  of  sand  to  1  of  lime. 
Four  sets  of  briquettes  were  made  from  each  sand  mixture  to 
be  broken  at  the  end  of  four,  eight,  twelve,  aqd  sixteen  weeks 
respectively.  Ten  briquettes  were  used  in  each  set  from  which 
to  obtain  an  average. 

Briefly,  then,  from  the  lime  paste  obtained  by  slaking  in 
each  of  six  different  percentages  of  water,  briquettes  were  made 
with  nine  different  dilutions  of  sand.     Since  four  periods  of 

•Astaodard  river  sand  was  used  throughout  the  tests,  whose  grains  passed  a  20- 
mesh  (linear)  sieve  and  remained  on  a  80-mesh  sieve. 
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set  were  to  be  allowed,  with  ten  briquettes  to  be  broken  at  the 
expiration  of  each  period,  a  little  arithmetical  calculation  will 
show  that  for  each  lime  tested,  according  to  this  plan,  2160 
briquettes  would  be  made.  As  the  work  progressed,  it  was  soon 
discovered  however,  that  this  general  scheme  required  more  or 
less  modification  according  to  the  peculiarities  of  each  particular 
lime. 

HIGH -CALCIUM    WHITE    LIMES. 
LIBiB  PROM    MASON    CITY,   IOWA. 

The  limestone  from  which  the  Mason  City  lime  is  produced 
comes  from  the  Devonian  beds,  and  has  the  following  analysis : 

Water    0.51 

Insoluble    63 

Alumina  and  iron  oxide 71 

Lime  (CaO)    54.59 

Carbon  dioxide    42. 89 

Magnesia  (MgO)   . . .' 47 

Carbon  dioxide 52 


100.32 


Analysis  of  the  commercial  product: 

Quick-lime  After  slaking 

Insoluble    1.02  0.60 

Alumina  and  iron  oxide...     2.98  2.80 

Lime  (CaO)    95.40  71.10 

Magnesia  (MgO) 43  :40 

Loss  on   ignition 0.00  25.60 


99.83  100.50 
A  sufficient  quantity  of  quick-lime  was  slaked  at  one  time 
to  make  the  full  number  (360)  of  briquettes  as  planned  for  each 
percentage  of  water.  Precaution  was  taken  in  slaking  to  add  the 
water  in  such  quantities  and  to  agitate  the  mass  so  as  to  facilitate 
the  process  and  to  obtain  the  greatest  increase  in  volume  with 
the  amount  of  water,  employed.  The  lime  paste  was  allowed  to 
stand  for  twenty-four  hours  until  all  signs  of  heat  had  disappear- 
ed and  then  put  into  air-tight  jars  to  be  used  as  needed.  All 
weights  w«M'o  calcnlatod  on  a  dry  basis,  the  moisture  being  de- 
termined before  each  batch  of  both  sand  and  lime  was  weighed 
out.  In  the  easo  of  the  higher  percentages  of  water,  it  was  neces- 
.  sary  to  drive  off*  by  careful  heating,  care  being  taken  to  keep  the 
temperature  below  boiling,  some  of  the  excess  water,  in  order 
to  reduce  the  paste  to  a  workable  consistency.  One  man  did  the 
work,  using  his  judgment  to  obtain  as  nearly  as  possible  the 
same  consistency  in  every  batch.     Forty  briquettes  were  made 
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from  each  mixing.  The  briquettes  remained  in  the  molds  until 
they  could  be  safely  removed,  after  which  they  were  placed  on 
edge  on  open  shelves  and  allowed  to  harden  for  their  respective 
periods. 

The  tensile  strength  test  was  adopted  as  a  means  of  obtain- 
ing comparable  results  more  because  of  its  convenience  and  the 
uniform  treatment  to  which  each  lime  would  be  subjected,  than 
as  representing  conditions  which  linxe  mortars  would  meet  in 
actual  use.  As  noted  earlier,  the  principal  function  of  a  mortar 
is  to  serve  as  a  matrix  or  adhesive  to  bind  together  particles  of 
aggregates  and  sections  of  masonry  structure.  Adhesion,  there- 
fore, and  crushing  strength  tests  would  give  more  direct  results. 
Such  tests  have  not  as  yet  been  made. 

Records  of  tensile  strength  tests  of  lime  mortars  are  to  be 
found  in  the  Report  of  the  Secretary  of  War  for  1896,  Document 
No.  2,  Volume  II.,  part  5,  on  page  2839.  These  tests  were  made 
with  paste  slaked  with  300  per  cent  of  water,  ratios  of  sand  from 
3:1  to  17.7:1,  and  setting  periods  of  twenty-eight  and  twenty- 
nine  days  and  three  months.  Average  strengths  range  in  the 
short  time  tests  from  sixty-four  pounds  with  a  ratio  of  8.8 :1  to 
twenty  pounds  per  square  inch  with  a  sand-lime  ratio  of  17.7 :1 
and,  in  the  three  months  tests  from  seventy-one  pounds  with  a 
ratio  8.8:1  to  thirty-six  pounds  with  a  ratio  of  17.7:1.  Tensile 
strength  has  also  been  investigated  by  the  Ohio  Geological  Sur- 
vey.*    The  following  table  will  indicate  the  results  obtained. 

PHYSICAL  TESTS  OF  OHIO  LIMES. 


Kind  of  Lime 


Tensile  strength 
of  mortar  after  7 
days.  Mortar 
made  by  adding  { 
4  volumes  of  sand  ; 
to  1  volume  of 
'quick-lime.  I 


Remarks 


High-calcium 
or  white  lime. 


59. 


42.36 


Water  20%  less  than  theory 
for  complete  hydration. 


Theoretical  amount  of  wa- 
ter. 


100  %      excess, 
moist  powder. 


Product, 


Broke  badly.  Defective  bri- 
quette. 100%  excess.  Heat 
applied  in  slaking. 


200%  excess.  Moist,  lumpy 
mass. 

Briquette  cracked  before  go- 
ing into  machine.  300%  ex- 
cess.    Smooth  stiff  putty. 


•S.  V.  Peppel,  Bulletin  IV,  p.  387. 


22b 


THE  /OIVA  ESQ  I  SEEK 


Doloinitie  or 
hrowu   lime 


24.48 


Bad  l»riqiiette.  20  ^c  less 
vv;it«T  than  theory  for  eom- 
ph'ti-  hydratioD. 


77.2 


i 


Thi:H»r«:*tieal  amount  of  wa- 


ter. 


58. 


i         81.90 
82.84 


Bad  brir|iiette.    20^^^  excess. 

40*^1   t'Xress. 

Sticky,  lumpy  mass.     100^ 


excess. 


68. 


B.nd  briquette.     Stiff  putty. 


2(X)' 


t    excess. 


The  period  of  s**t  allowed  in  these  tests  is  entirely  too  short 
for  valuable  results.  J^ut  one  briqu«*ttt*  seems  to  have  been  made 
for  each  percentage  of  water.  It  is  evident  that  a  much  larger 
number  should  be  used  to  obtain  an  average  figure. 

A  similar  line  of  experiments  made  by  Mr.  George  S.  Mills, 
of  Toledo  Ohio,*  aTords  results  which  bring  out  quite  clearly 
the  relative  strength  of  the  white  and  brown  limes  and  the  rela- 
ticm  of  strength  to  progress  in  setting  and  hardening  of  the  mor- 
tar. The  mortar  was  made  with  two  parts  sand  to  one  of  slaked 
lime  by  weight.  The  strength  is  expressed  in  pounds  per  square 
inch.  From  four  to  six  breaking  strengths  were  used  for  each 
time  period  to  obtain  the  average  results  given  in  the  table. 

I     I  mo.    I     '2.  mo.    '3  mo^       4^m(>^l tJjiio^  I 1  year 

Dolomite  lime '^  28.8    "37.2        51.    |"83. 

High-calcium    lime.     30.7      36.6  \  39.2        39.   :  50.8 


92.8 
44.6 


The  Mason  City  lime  is  a  hot  lime,  which  slakes  vigorously 
and  requires  constant  attention  when  water  is  given  to  it.  The 
quantity  of  watcn*  which  would  just  leave  the  hydrate  practically 
a  dry  white  powder  when  it  had  cooled  to  the  atmospheric  tem- 
perature was  found  to  he  about  seventy-five  per  cent  of  the 
weight  of  the  dry  hydrate. 

The  table  below  and  the  accompanying  curves  give  in  detail 
the  breakin<r  strength  of  tin*  briquettes  made  with  the  Mason 
City   lime.     A    Fairbanks  standard   testing   machine   was  used. 

♦Muncipal  Knpineerinjj,  XOl.  -'S.  p.  C. 
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TABLE  I, 

1 

SLAKED  IN  75  PER  CENT.  OF  WATER. 

0 

Lbs.  persq.in. 

o 

Lbs.  persq.  in.    ] 

c 

Lbs.  persq.  in. 

ime  of  Set 
In  Weeks 

Is 

•4 

1 

*- 

C  «* 

1 
>  1 

2       1   .    .1     . 

■o 
cS5E 

CO 

1 
,     2 

1 

B 
3 

e 

$?       S      .£ 

es 

^5?      IS  '  .s   i 

« 

> 

*5 

48.41.51.4  ;38. 5 

». 

45.7  50.5  39.5; 

< 

54.5 

s 

S 

4 

1:1 

l'i:l 

2:1 

64.4  46.1 

8 

« 

50.656.347.5  | 

40.7  44.5.:J5.0 

54.3 

63.348.0 

12 

56.160.4.45.0;! 

47.150.044.3 

48.5 

52.5  46.0 

16 

5::$. 9,50. 0-12.01 

1 

46.2  4->. 4*40. 8, 

1          1 

52.0 

55.941.2 

4 

W2'.\ 

55. 1160. 450. 4 

3:1 

50.656.241.9 

3'i:l 

148.7 

55.030.0 

8 

54.6|58.6  51.0l 

52.6  58.4144.5 

52.1 

26.046.5 

12 

46.748.54:^.5 

48.151.045.9 

48.0 

54.342.7 

16 

52.3:56.9,49.5 

43.448.63:3.6 

,:«.9 

53.0  21.5 

1 

1 

4:1 
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To  be  continued. 


RAILWAY  ROUNDHOUSES 

BY  R.  A.  NORMAN.  B.  M.  B. 


Unless  one  is  connected  in  some  way  with  railroad  work,  he 
seldom  hears  anything  about  the  workings  of  the  roundhouses 
of  our  steam  railways.  Should  such  a  person  take  advantage 
of  an  opportunity  to  become  acquainted  with  the  purposes  and 
doings  of  the  roundhouse  he  would  no  doubt  be  surprised  to 
learn  of  its  real  importance  in  the  operation  of  a  railway  system. 

The  function  of  the  roundhouse  is,  primarily,  to  supply  an 
engine  for  the  train  department  whi'never  it  may  call  for  one. 
Constant  readiness  to  meet  such  a  demand  requires  first  class 
facilities  for  handling  engines,  plenty  of  good  workmen  and  a 
person  in  charge  who  is  a  capable  manager. 

It  will  be  at  once  appreciated  that  the  roundhouse  manage- 
ment ia  often  severely  exercised  when  called  upon  to  have  an 
en^ne  ready  for  the  train  department  at  a  definitely  specified 
time.  This  is  in  part  due  to  the  fact  that  the  facilities  for  hand- 
ling engines  are  not  generally  up  to  the  needs  of  the  situation. 
The  enormous  weight  and  size  of  the  modem  locomotive,  the 
heavy  train  that  it  is.  required  to  handle,  and  the  speed  it  must 
muntain  all  demand  frequent  inspection  of  engines.  Safety 
and  good  service  as  well  require  this  and  there  must  therefore 
necessarily  be  more  or  less  repair  work  done  at  each  end  of  the 
division  or,  in  other  words,  each  time  the  engine  eomes  to  the 
roimdhouBe. 
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Resides  the  repiiir  \v(»rk.  tlnMv  are  other  matters  to  which 
attention  must  ht^  iriven  that  are  ewn  more  important.  Coal 
must  be  supplied  to  the  enprine.  also  sand,  water  and  oil.  The 
roundhouse  serves  as  a  distributing  station  for  these  materials 
and  of  course  must  always  have  an  abundant  supply  on  hand. 
This  necessitates  the  maintenance  of  coal  chutes,  sand-house, 
water  tanks  an<l  an  oil  house,  the  arrangement  of  which  counts 
for  much  in  the  prrmpt  handlinir  of  enprines. 

The  first  three  of  these  buildiners  .are  usually  located  along 
the  incoming  traek  in  the  order  named.  As  soon  as  the  engine  is 
turned  over  to  the  roundhouse  force,  it  is  first  supplied  with 
coal,  then  sand  and  water.  It  is  next  run  to  the  clinker  pit 
where  the  fire  is  knoeked  and  the  ash  pan  cleaned,  after  which  the 
en«fine  is  ready  for  the  house. 

Most  roundhouses,  or  engine  houses  as  they  are  sometimes 
called,  are  built  in  the  fonu  of  a  circle,  or  a  portion  of  one,  al- 
though there  are  some  that  are  rectangular  in  shape.  The  latter 
are  how^ever  not  very  common.  Owing  to  the  rapid  increase  in 
the  size  and  power  of  locomotive  engines  in  recent  years  and 
the  enormous  increase  in  the  vohune  of  railway  business,  round- 
houses built  several  years  ago  to  meet  the  then  existing  condi- 
tions are  today  inadecinate.  The  present  conditions  are,  how- 
ever, gradually  being  met  by  altering  or  reeonstructing  the  old 
houses.  Where  the  ])usiness  appears  to  demand  it,  the  new 
houses  are  so  planned  as  to  permit  of  extension  and  are  equipped 
with  the  most  modern  devices  foi*  handling  the  locomotive  and 
for  doing  all  work  known  as  'iMinning  repairs."  The  turn-table 
is  located  in  the  center  of  the  circle  and  affords  a  means  of  turn- 
ing the  engine  as  well  as  placing  it  in  any  desired  part  of  the 
house.  The  larger  roundhouses  are  e(piipped  with  a  drop  pit 
which  peiTnits  of  the  removal  of  driving  and  truck  wheels  in 
case  there  is  a  broken  wheel  or  bad  journal. 

The  roundhouse  is  also  efjuipptHl  with  a  machine  and  forge 
shop  for  doing  th(^  necessary  repair  work.  All  roundhouses  are- 
supplied  with  means  for  washing  the  locomotive  boiler  to 
which  regular  attention  must  be  given  sin<*e  a  dirty  boiler  affects 
detrimentally  its  steaming  qualities  besides  being  very  injurious 
in  other  Avays.  The  essentials  of  the  equipment  for  this  work  are 
plenty  of  hot  water  and  a  force  pump. 

The  foreman  of  a  roundhouse  has  complete  charge.  His 
duties  are  of  a  varied  nature,  ranging  from  overseeing  the  work 
of  skilled  mechanics,  machinists,  boiler  makers  and  carpenters, 
to  handy-men,  helpeis,  and  the  ordinary  laborers.  Besides  these 
men,  the  foreman  has  chai'ge  of  the  engineers  and  fireman.  Du- 
ties that  cover  such  a  wide  range  require  that  a  foreman,  to  meet 
with  success,  must  possess  ex(*eptional  ability  in  the  handling 
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of  men  and  knowledge  and  good  judgment  in  the  care  of  en- 
gines. 

The  roundhouse  foreman  finds  himself  on  the  first  rung 
of  the  ladder  in  the  motive  power  department  of  a  railroad.  If 
he  is  successful  in  this  capacity,  his  prospects  for  advancement 
are  good.  A  position  of  this  kind  affords  an  excellent  oppor- 
tunity for  gaining  mechanical  knowledge  and  the  art  of  handling 
men. 

The  person  who  is  not  familiar  with  the  purposes  and  duties 
of  the  roundhouse  should  spend  .a  day  in  a  plant  of  this  kind. 
Twelve  hours  careful  observation  will  render  plain  to  him  that 
more  depends  upon  the  care  and  attention  which  the  locomotives 
receive  thnn  is  generally  believed :  and  that  the  condition  of  the 
•engine  contributes  more  largely  than  any  other  one  factor  to 
the  prompt  handling  of  trains  and  to  efficient  service. 


\  ALUMNI 

The  following  men,  all  '07  graduates  in  the  Electrical  En- 
gineering course,  entered  the  Westinghouse  shops  at  East  Pitts- 
burg as  apprentices :  F.  L.  Tunis,  J.  P.  Woods,  W.  F.  TJhl,  J. 
C.  Clark,  IT.  J{^  Henningson  and  C.  J.  Stahl.  Mr.  Woods  and 
Mr.  St^hl  have  been  recently  transferred  to  New  Rochelle,  N. 
Y.,  where  they  are  assisting  in  the  electrification  of  the  New 
York,  New  Haven  and  Hartford  Railway. 

Mr.  H.  O.  Semmons,  B.  S.  in  E.  E.,  W,  Mr.  E.  A.  Cameron, 
B.  S.  in  E.  E.,  W,  and  Mr.  H.  V.  Nye,  B.  S.  in  E.  E.,  '05,  are 
working  for  the  Bullock  Electric  Mfg.  Co.,  (AUis-Chalmers  Co.) 
at  Cincinnati,  Ohio.  Mr.  Semmons  states  that  there  are  about 
thirty-five  graduates  in  the  Cincinnati  shops  and  that  they  are 
well  treated  by  the  company.  He  and  Mr.  Cameron  have  been 
in  the  Insulating  Department  and  are  now  in  the  Induction 
Motor  Winding  Department. 

.  F.  V.  Skelley,  B.  S.  in  E.  E.,  W,  is  taking  the  students' 
course  at  the  Hawthorn  Works  of  the  Western  Electric  Co.,  Chi- 
cago. Mr.  Rkelley  was  given  abont  three  weeks  work  in  the 
Brush  Department,  a})out  six  weeks  in  the  Commutator  Depart- 
ment and  has  now  (November  1)  been  working  for  ten  weeks  in 
the  Induction  Motor  Winding  Department.  He  is  much  pleased 
with  the  treatment  accorded  him  by  the  company  and  states  that 
he  can  live  comfortably  on  twenty  cents  an  hour,  at  which  rate 
the  students  are  paid  for  the  first  year. 

Messrs.  M.  O.  Bolser  and  R.  D.  Whitacre,  both  B.  S.  in  E. 
E.,  *07,  are  working  for  a  Hydro-Electric  Power  Company  in 
NortH  Yakima,  Washington.  There  appeared  in  a  recent  num- 
ber of  the  Electrical  World  an  interesting  and  well  prepared 
article  on  ''Magnetic  Hysteresis  Phenomena"  by  Mr.  Bolser, 
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pointing  out  in  a  clear  way  the  significance  of  some  of  the  phe- 
nomena of  varj'ing  magnetic  flux. 

Messrs.  W.  A.  Danielson,  J.  A.  Moorhead,  L.  J.  Hicks,  Gus 
Scherling,  R.  A.  Grove,  Ed.-  Soukup  and  Paul  Whallon, 
all  W  graduates  in  Electrical  Engineering,  are  in  the 
student  course  of  the  General  Electric  Co.,  at  Schenectady,  N.  Y. 

M.  G.  Mather,  W,  and  W.  G.  Rubel,  '06,  are  in  the^employ 
of  the  Washington  Water  &  Power  Company,  Spokane.  They 
are  now  engaged  in  the  construction  of  a  hydro-electric  power 
plant  to  be  connected  with  a  3-phase  transmission  line  carry- 
ing 66,000  volts  a  distance  of  one  hundred  miles. 

Announcements  are  received  of  the  marriage  of  L.  A.  Wil- 
son, B.  C.  E.  '07,  to  Miss  Ethyl  Miller  of  Storm  Lake,  Iowa; 
and  of  W.  R.  Barber  of  the  same  class  to  Miss  Eloise  Coates  of 
Ocheyedan.  Both  these  gentlemen  are  engaged  in  drainage  en- 
gineering with  headquarters  at  Sibley,  Iowa. 

M.  A.  Mills,  B.  C.  E.  '07,  is  located  at  Kahlotus,  Washing- 
ton, where  he  is  employed  in  railroad  construction  in  a  portion  of 
the  state  where  there  is  but  little  settlement. 

H.  M.  Howard  and  Will  Francis,  both  graduates  in  Civil 
Engineering,  1907,  are  employed  by  the  Florida  East  Coast 
Railway  Company. 

H.  G.  Dimmitt,  B.  M.  E.  '03,  has  been  recently  promoted 
from  the  position  of  gang  foreman  in  the  C.  M.  &  St.  P.  Ry. 
roundhouse  at  Savannah,  111.,  to  roundhouse  foreman  at  Ot- 
tumwa  Jimction,  Iowa,  with  a  good  increase  in  salary. 

E.  C.  jMacey,  '96,  is  now  in  California  where  he  is  engaged 
in  the  location  of  some  two  hundred  miles  of  railroad  for  the 
Stone  &  Webster  Co.,  of  Boston.  Mr.  Macey  has  but  recently 
completed  an  electric  railway  line  in  Texas  for  the  same  com- 
pany. 

Mr.  A.  McKinnon  of  the  class  of  1894,  Yalesville,  Ct.,  was 
accidentally  killed  the  latter  part  of  September  while  engaged  in 
his  engineering  work. 

Mr.  J.  B.  Marsh,  '82,  has  the  contract  for  the  construction 
of  the  Locust  Street  bridge  in  Des  Moines,  Iowa.  It  is  to  be  a 
reinforced  concrete  arch  and  one  of  the  finest  bridges  in  the  city. 


AT  THE  COLLEGE 


The  Interurban  company  which  operates  cars  between  Ames 
and  the  College  are  to  build  three  covered  concrete  platforms  at 
their  principal  stops  on  the  campus:  one  at  the  Creamery,  an- 
other at  the  Farm  station  and  the  third  at  the  west  gate.  The 
platforms  will  be  sixteen  h\  seventy-six  feet  and  st^el  posts  will 
support  the  roof. 

Plans  have  also  been  approved  by  the  executive  council  for 
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the  construction  of  a  new  depot  for  the  electric  line  to  be  located 
north  and  west  of  Morrill  Hall.  The  building  will  be  twenty- 
six  by  thirty-eight  and  one-half  feet,  of  buff  brick  and  slate  or 
clay  tile  roof,  and  will  be  entirely  surrounded  by  a  cement  plat- 
form. 

Plans  are  approved  for  a  $10,000  improvement  in  the  Col- 
lege water  supply.  A  new  electric  centrifugal  pump  will  draw 
the  water  from  the  wells  already  sunk  north  of  the  heating  sta-^ 
tion  into  a  140,000  gallon  concrete  surface  reservoir  from  which 
it  will  be  lifted  to  the  steel  tank  by  a  fire  pump  located  in  the 
new  heating  plant. 

Grading  is  nearly  completed  for  the  switch  from  the  inter- 
urban  line  to  the  heating  plant.  When  the  track  is  laid  coal  will 
be  unloaded  directly  from  the  cars  into  the  bins. 

The  main  line  of  the  heating  tunnel  from  the  central  heat- 
ing plant  is  completed  nearly  to  the  old  motor  depot.  It  was 
found  necessary  to  remove  the  old  depot  platform  as  the  line  of 
the  tunnel  runs  very  close  to  the  building  which  is  itself  to  be 
razed  and  removed  in  the  near  future. 

Among  the  flourishing  societies  at  I.  S.  C.  is  the  local  branch 
of  the  American  Institute  of  Electrical  Engineers.  The  mem- 
bership of  this  branch  includes  one  member,  ten  associate  mem- 
bers and  thirty  student  members  of  the  A.  I.  E.  E.  Meetings 
are  held  twice  a  month  at  which  papers  presented  at  the  New 
York  meetings  of  the  Institute  are  abstracted  and  discussed. 
Original  papers  are  dlso  read. 

On  the  evening  of  October  30,  a  very  successful  social  meet- 
ing of  the  branch  was  held  in  the  new  Alunini-Y.  M.-Y.  W.  C. 
A.  building  at  which  a  short,  non-technical  program,  interspersed 
with  music,  was  given,  followed  by  a  luncheon  and  a  number  of 
interesting  and  humorous  toasts  by  members  of  the  faculty  and 
several  students. 


CONVENTION  DATES 

The  Iowa  Brick  and  Tile  Association  will  hold  its  28th  an- 
nual convention  at  Des  Moines,  January  22  and  23,  1908.  The 
program  is  not  yet  made  public.  Particulars  may  be  obtained 
from  the  secretary,  C.  B.  Piatt,  Van  Meter,  Iowa. 

The  Iowa  Engineer  is  the  oflBcial  organ  of  the  Brick  and 
Tile  Association  and  all  important  papers  read  at  the  convention 
will  appear  in*  this  publication. 

The  fourth  annual  convention  of  the  National  Association 
of  Cement  Users  will  be  held  at  Buffalo,  January  20  to  25,  1908. 
The  headquarters  are  to  be  at  the  Iroquois  Hotel  and  the  exhibits 
in  the  old  65th  Regiment  Armory,  Broadway  and  Potter  Streets. 

The  22nd  annual  convention  of  the  National  Brick  Manufac- 
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turers'  AssociatioD  iiuvts  this  v<»ar  at  Colnmbiis,  Ohio,  Fobruarv 
8  to  8,  1908.  As  affiliated  orpmizations,  tho  Aiiieriean  CtM-aniie 
Society  and  the  National  Paving  Brick  Manufacturers'  Associa- 
tion hold  their  meetinirs  at  the  same  time.  The  sessions  of  the 
A.  C.  S.  will  be  held  February  3,  4  and  5.  Headquarters  for  the 
N.  B.  M.  A.  is  the  Southern  Hotel,  while  the  Ilartman  Hotel  will 
be  the  place  of  assembly  for  the  Ceramic  Society.  Particulars 
regarding  these  meetings  inay  be  obtained  from  Mr.  T.  A.  Ran- 
dall, Indianai)olis,  Ind. 

The  annual  meeting  of  the  National  Association  of  the  Man- 
ufacturers of  Sand-Lime  Products  convenes  at  Columbus,  Ohio, 
December  4,  5  and  fi,  1907.  H.  de  Joannis,  of  the  Plymouth 
Building,  Chicago,  is  th<»  secretary. 

The  Cement  Products  Exhibition  Co.,  rccc^itly  organized 
among  the  cement  manufacturers  of  the  west,  announces  its  first 
exposition  to  b(»  held  at  the  ('oliseum  in  Chicago,  December  17 
to  21.  Mr.  L.  L.  Fest,  New  Southern  Hotel,  Chicago,  is  expo- 
sition manager. 

The  Canadian  Clay  Products  Manufacturers'  Association 
holds  its  6th  anniuil  convention  at  Ottawa,  November  19.  20  and 
21,  1907. 

The  30th  annual  meeting  of  the  Illinois  Clay  Workers' 
Association  will  be  held  at  Peoria,  January  14,  15  and  16, 
1908,  with  headquarters  at  the  National  Hotel.  Geo.  M. 
Hartwell,  of  the  Clay  Record,  Chicago,  is  secretary. 

According  to  ^'Brick"*'  the  8th  annual  convention  of  the 
Wisconsin  Clay  Workers'  Association  will  meet  at  Milwaukee, 
Wis.,  probably  during  March,  1908.  The  secretary  is  Oscar 
Wilson,  of  Menomonie,  Wis. 

The  Iowa  AssociATroN  of  Ckment  Users  will  hold  its 
4th  annual  session,  February  19,  20  and  21,  1908,  in  Des 
Moines.  The  Savory  Hotel  will  be  headquarters  and  here 
space  will  be  provided  for  both  the  meetings  of  the  Associa- 
tion and  the  exhibits.  Exhibitors  may  arranged  for  space 
by  corresponding  with  either  the  secretary,  Ira  A.  Williams, 
Ames,  Iowa,  or  J.  R.  Hubbart,  Mgr.,  Savory  Hotel,  Des 
Moines. 

The  March  issue  of  the  Iowa  Engineer  will  contain 
the  Proceedincs  of  the  Cement  Users'  Convention,  •  All  the 
important  papers  read  are  to  be  published  w-ith  the  accom- 
panying discussions.  Those  interested  in  cement  and  its  pro- 
ducts may  arrange  for  a  copy  of  the  March  number  by  ad- 
dressing the  Iowa  Engineer,  Ames.  Iowa. 
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